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To the House of Representatives : 

In reply to a resolution of the House of Representatives of the 21st 
instant, requesting the Commissioner of Agriculture to furnish “ all in- 
formation he may have in his possession bearing upon the culture of the 
sugar beet,” &c., the accompanying letter and report received from the 
Commissioner of Agriculture for this purpose are herewith transmitted. 

R. B. HAYES. 

EXECUTIVE MANSION, January 26, 1880. 


DEPARTMENT OF AGRICULTURE, 
Washington, D. C., January 22, 1880. 

Sir: I have the honor to transmit herewith a report upon the culture 
of the sugar beet and the manufacture of beet-root sugar in France pre- 
pared by Dr. Wm. McMurtrie, agent and representative of this depart- 
ment at the late Paris Exposition of 1878, called for by resolution of the 
House of Representatives January 21, 1880. 

It has been a leading feature of the policy of my administration of 
this department to determine all the sources of cane sugar available for 
utilization in this country, and it was believed that the sugar beet, which 
has constituted so important a part of the basis of the national wealth 
in France and Germany, might be of value for the production of this 
necessary staple in the United States. 

The presence of our agent and representative in France during the 
course of the year 1878 was considered a favorable opportunity to secure 
full information concerning the methods of culture and manufacture 
followed with so much of success in that country, and he was therefore 
directed to make a thorough study of the subject and report upon it to 
this department. Availing himself of the assistance afforded by his 
official connections and his personal acquaintances among those engaged 
in the prosecution of the industry, he was able to collect the facts and 
figures which form the matter of the accompanying report, and which, 
being the latest information available and describing all the later im- 
provements introduced into the culture and manufacture, cannot fail to 
be of interest and value to all to whom the report may come, and. espe- 
cially to those who may be particularly interested in the immediate in- 
troduction of the industry in the United States. 

Very respectfully, 
WM. G. LE DUC, 
Commissioner of Agriculture. 
To the PRESIDENT. 
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LETTER OF TRANSMITTAL. 


WASHINGTON, D. C., November 1, 1879. 


Str: In compliance with your instructions, embodied with others in 
the letter accompanying my commission as agent and representative 
of the Department of Agriculture at the late Paris Exposition of 1878, 
directing me to make a study of and report upon the culture of the 
sugar beet and the extraction of sugar therefrom, I have the honor to 
submit the following report: 

I have prefaced this report with a discussion of the history of the 
industry, embracing Margraff’s discovery of the presence of cane sugar 
in the root, Achard’s enterprising efforts at its culture and the extrac- 
tion of sugar from it in an industrial way, and the substantial encourage- 
ment afforded by Napoleon I, which gave to the industry such an impetus 
that, in spite of the reverses and unfavorable conditions to which it was 
subject, it ultimately became an established fact; for thoughthis ground 
has been gone over by former writers upon the subject in the publica- 
tions of the Department of Agriculture, it has not been completely 
covered, doubtless from the fact that they did not have access to the 
official publications and State papers bearing upon the subject which 
in this connection it has been my duty and pleasure to consult. 

But, while I attach importance to the value of this branch of the sub- 
ject, my object shall be in this work more particularly to describe the 
present condition of the industry in France, the improvements that have 
been effected in the methods of culture and modes of extracting the 
sugar, and the influences which may modify or destroy the possibilities 
of successful work. It is only from the experience gained in older 
countries, after long years of varied success and adversity that we 
must estimate the probabilities of the successful and profitable manipu- 
lation of this valuable crop in the United States. 

The points herein considered may be summed up as follows: 

1. History. 

2. Statistics. 

3. Meteorology: Conditions in the beet-growing districts of Europe, 
and comparison of these conditions with those of different sections of 
the United States; limits of conditions which govern the extension of 
the culture. 

4, Varieties of beets grown in France; selection of seed and methods 


employed. 
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5. Culture: Soil required; physical qualities and chemical composi- 
tion. Fertilizers: What, when, and how to apply; influence upon the 
composition and value of the crop. Preparation of the soil. Planting: 
Time, methods, and apparatus employed; distance between plants, and 
its influence upon the quantity and quality of the crop. Care to be 
given crop during growth. Harvesting and storing. 

6. Social conditions affecting the culture: Relations between growers 
and laborers, and between growers and manufacturers. 

7. Extraction of sugar: Later improvements in the methods eaileeas 

8. Duties imposed and taxes collected. 

9. Importance of the crop in France, and its influence upon other 
cultures and economies. Conclusion. 

It is to be regretted that the time and means at my disposal, and the 
press of other duties imposed upon me in my relations with the late 
Universal Exposition, did not admit of a more extended and careful 
study of this important industry while in France; and any defects that 
may be noted herein must be referred to these causes. Most of the in- 
formation I was able to obtain was secured at odd times when my duties 
at the Exposition would admit of it, and from such publications as I 
could collect. 

There are some points in connection with this subject which are 
worthy of more thorough examination than has been possible in this 
work, and among these may be mentioned the meteorological or climatic 
conditions which may govern the extension of the culture into new 
sections— conditions, the important influence of which will be clearly 
manifest in the abstracts of records herein presented—and concerning 
the deficiency of our recorded knowledge of which, for this country we 
may not refrain from expressing regret. Study in this direction could 
not, I firmly believe, fail to be rewarded by results of a character most 
valuable to our people who may contemplate an attempt at the culture 
of the crop in the United States. 

Respectfully submitted. 

WM. McMURTRIE. 

Hon. Wm. G. LE Duc, 

Commissioner of Agriculture. 
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ERRATA. 


On page 31, in table of statistics, under head of ‘‘ Manufacture of indigenous sugar,” 


place first line of figures opposite ‘‘Aisne” instead of ‘‘Ain.” 

On page 135, in table under ‘‘ Number of acres sown in beets ”— 

Instead of 748.98, read 7, 489.8. 

Instead of 1, 214.57, read 12, 145.7. 

Instead of 1, 457.49, read 14, 574. 9. 

Instead of 1, 659.91, read 16,599. 1. 

Instead of 1, 497.97, read 14, 979.7. 

Instead of 1, 457.49, read 14,574. 9. 

Instead of 1,659.91, read 16,599. 1. 

In Appendix A, plate xviii, instead, of ‘‘ Manull” read ‘‘ Manuel.” 

In Table B, page 264, under *- 11e1:a per acre, ” opposite numbers 21, 22, 23, 24, ana 
25 of the first column, respectively— 

Instead of 18, read 15. 

Instead of 10, read 18. 

Instead of 13, read 10. 

Instead of 18, read 13. 

Instead of 15, read 18. 

On page 266, under ‘‘ Value of crop, at $5 per ton,” top of column, instead of ‘ $80,” 
read ‘* $150.” 
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succeeded in separating from several kinds varying quantities of erystal- 
lizable sugar. His method of research consisted in cutting the material 
to be examined into thin slices, rapidly drying it, reducing to fine 
powder, and exhausting with diluted alcohol. The results of his re- 
searches were announced in a memoir read before the Berlin Academy 
of Sciences, in the year above mentioned. Of all the plants examined, 


he found the beet to be the richest in sugar, and believing that Europe 
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REPORT 


ON 


THE SUGAR BEET IN FRANCE AND THE UNITED 
STATES. 


CHAPTER I. 


THE EARLY HISTORY OF THE SUGAR BEET AND THE MANUFACTURE 
OF SUGAR THEREFROM. 


Tt is difficult to trace the exact origin of this plant, which has become 
of ‘so much interest and value in Europe, and is not only of national 
but also of continental importance to the people of the other side of the 
Atlantic. Its antiquity finds evidence in the fact that Theophrastus 
described two varieties: the deep-red, and the white beet. Olivier de 
Serres, in his writings in 1590, makes mention only of the red beet, 
and states that it had not long been introduced into Europe, and says 
that “‘ the juice yielded on boiling is similar to sugar sirup.” This va- 
riety was introduced in England in 1548, but the white variety was not 
known until 1570. 

According to the Abbé Rosier, four varieties were already known in 
1782, the small and large red, the yellow, and the white. “The variety 
known as disette, and which is still grown in France for feeding pur- 
poses, was believed to have originated in Germany. It was brought into 
notice by Vilmorin, the ancestor of the present head of the great seed 
house of Vilmorin, Andrieux & Co., who died in 1804, and was intro- 
duced by Perkins into England in 1786. 

The root does not seem to have been considered as having an indus- 
trial value, and was cultivated only for the table or for cattle food until 
1747, when Margraff, a member cf the Berlin Academy of Sciences, 
believing sugar to be a regular constituent of plants other than the 
- sugar-cane, made examination of different varieties of vegetables, and 
succeeded in separating from several kinds varying quantities of crystal- 
lizable sugar. His method of research consisted in cutting the material 
to be examined into thin slices, rapidly drying it, reducing to fine 
powder, and exhausting with diluted alcohol. The results of his re- 
searches were announced in a memoir read before the Berlin Academy 
of Sciences, in the year above mentioned. Of all the plants examined, 
he found the beet to be the richest in sugar, and believing that Europe 
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_ would find in this root the basis of an immense industry, he urged the 
importance of his discovery upon the Academy, hoping to see valuable 
and practical results follow it. Buthe was not destined to see his hopes 
fulfilled. His methods of work, which were at best imperfect, were of a 
nature to succeed only in the laboratory, and the prices of colonial su- 
gars were so low as to render competition by the products from a new 
and untried source out of the question. 

This important discovery, therefore, remained dormant for nearly half 
a century, when one of Margraff’s pupils, Karl Franz Achard, son of a 
French refugee in Prussia after the revocation of the celebrated edict 
of Nantes, and director of the Academy of Sciences of Berlin, again took 
up the line of research started by his preceptor, and finally sueceeded 
in extracting sugar from the root on a comparatively large scale. The 
process he employed was peculiarly his own, and gave results which 
were at the time of an astonishing character. He announced his results 
in 1797, publishing his mode of operation, and in the latter part of 
1799 presented a sample of his product, with a description of his method, 
to the Institute of France, stating that the cost of production of mus- 
covado of good quality should not exceed six cents per pound. Achard’s 
statements were as much the subject of doubt and even of severe ridicule 
by the people of his time as are the statements made by the Department 
of Agriculture in relation to sugar produced at the present time from 
sorghum and maize, and were even accepted with reserve by the mem- 
bers of the Institute of France, notwithstanding the high repute he en- 
joyed among his scientific confréres. The interest of the French Insti- 
tute was so aroused, however, that a commission was appointed by that 
body to make an examination of the work of Achard and to repeat his 
experiments: The commission consisted of Cels, Chaptal, Darcet, Four- 
croy, Guyton, Parmentier, Tessier, Vauquelin, and Deyeux. In their 
report they stated that Bermond had made unsuccessful experiments in 
the introduction of the culture of the sugar-cane in France, and the same 
was the result with the sugar maple, for though the latter might pos- 
sibly be grown it could never compete with the sugar-cane. Other 
plants had been experimented with; the turnip, carrot, parsnip, chest- 
nut, stalks of maize, and many other plants were submitted to experi- 
ment, but notwithstanding the assertions of certain enthusiasts it was 
proven that none of these plants could supplant the cane, and that in 
spite of the sugar they were presumed to contain the experiments were 
unsuccessful. Such was the state of things when Achard made the 
announcement of his experiments and results. 

The commission then proceed to state that they had repeated the ex- 
periments of Margraff to determine the value of their roots, finding them 
to contain a little over six per cent. of sugar. They applied the method 
of Achard for extraction on a larger scale, repeated several times, and 
succeeded in obtaining only a muscovado of very brown color and dis- 
agreeable to the taste. This muscovado, however, was readily purified 
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by means of alcohol, and in this way a sugar candy was obtained dif- 
fering in no particular from that given by cane sugar. 

The conclusions arrived at were to the effect that if with Achard’s 
process sugar may be extracted from the beet, the quantity was much 
less than that given by the alcohol process indicated by Margraff. 

They then modified the experiments by working on the juice of un- 
cooked beets and obtained 25 per cent. more of muscovado; and as a 
final result of all their experiments they adopt as the cost of refined 
sugar about 18 cents per pound, but think this figure may be reduced 
by improved methods. 

The report concludes as follows: 


It results from what precedes: 

1. That it is certain that the beet which grows in France, and which may be recog- 
nized by its white flesh, traversed by red bands or rays, contains sugar as well as the 
same species grown at Berlin that Achard worked upon. 

2. That the sugar may be extracted by various processes, and acquire by aid of 
repeated purifications all the qualities of cane sugar. 

3. That the quantity of sugar which this root contains is so great that attention 
should be given to its extraction. 

4. If, as we are assured by Achard, we may, as it were, render this root richer in 
sugar at will by caring for its culture, it is desirable that experiments be made upon 
this subject. 

5. That independently of these experiments it would be of value to determine if, 
among the several varieties, some do not exist more rich in sugar than those pointed 
out by Achard. 

6. That, admitting the results of these experiments, it remains to be demonstrated 
that the beet may up to a certain point supplant the sugar-cane. ; 

7. That it is true to say that the cost of sugar cannot be determined with rigorous 
exactness without knowing the results of operations made ona large scale. However, 
at the present time it may be presumed that this price would not be higher than that 
of cane sugar in ordinary times. 

8. Finally, if Margraff should justly be cited as being the author of the discovery 
of sugar in the beet, if must also be admitted that Achard is the first to have made 
fortunate application of this discovery, not only in announcing the favorable quantity 
that may be extracted, but also in pointing out the processes to which we could resort 
for success. 


Achard’s appreciation of the action and conclusions of this commis- 
sion may be gleaned from the following letter addressed to Citizen von 
Mons, and dated Berlin, November 16, 1800 (Ann. de Chem. 39, 223): 


I thank you sincerely for sending me the interesting report of the Institute. I have 
noted with infinite pleasure that the researches made by the celebrated French chem- 
ists confirm my discovery. The differencesfound in the products as to the quantities and 
qualities result either from the culture of the beet or the variety chosen for the tests. 
Notwithstanding the objections of the commission, I am still of the opinion that the 
best method consists in boiling the roots before expressing the juice, the clarification 
then taking place within the cells themselves by the coagulation of the albumen, so 
that we obtain the juice entirely clarified, or better clarified than it is possible to at- 
tain from raw beets by the addition of blood or other coagulable substances. 


But the report of the French commission had the effect to dampen 
any enthusiasm that may have been aroused in France by the publica- 
tion of Achard’s announcement, and for the few years that immediately 
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followed it no interest seems to have been manifested there on the sub- 
ject. 

It was, however, otherwise in Germany. Achard’s letter proves that 
his zeal was in no way abated, and other workers were eagerly following 
the new line of investigation and experiment now made so attractive 
by Achard; and Lampadius, professor of chemistry and metallurgy at 
the School of Mines at Freyburg, took it up, repeated the experiments 
of his eminent predecessor in the work, improved upon his methods, 
from the average results of which he estimated the cost of refined sugar 
would not exceed 18 cents per English pound, about the same limit es- 
tablished by the commission of the Institute. Hermbstaedt also, mod- 
ifying the method of Achard, succeeded in extracting from 125 pounds 
of roots of Beta vulgaris 54 pounds of brown sugar and 1{ pounds of 
sirup, which drained off. The Baron de Koppy, having interest and 
confidence in the methods and results of Achard, erected in 1805 upon 
his estate at Krayn, near the town of Strehlen, in Lower Silesia, works 
capable of the annual extraction of the sugar contained in about 525 
tons of roots, besides the manufacture of the rum and vinegar resulting 
from the utilization of the wastes of manufacture, viz, the pulp and 
molasses. These works of Koppy were constructed after the designs 
furnished by Achard, and carried on according to the methods he had 
determined. Achard also erected a factory on his own estate at Cunern, 
near Steinau, on the Oder. The results obtained by these two enter- 
prising pioneers in the beet-sugar industry were followed by the estab- 
lishment of other works at Athaldsleben and near Augsburg, and the 
interest which had thus been aroused in Germany bid fair to be again 
communicated to the French. This was hastened by a letter of Achard 
to the editor of the Moniteur, and published in that journal of October 
2, 1808. This so thoroughly explains his position, the character of his 
work, and the progress he had made since the report upon his former 
results, that we deem it of value to reproduce it here: 

Sir: The manufacture of sugar in Europe being, in all its relations, and principally 
under existing circumstances, a very important object, I believe that you will not refuse 
to give publicity, in the Moniteur, to an exposé of the results of my researches upon 
the manufacture of sugar from the beet root, and the advantages which this new kind 
of European industry assures to all nations for which sugar is an exotic staple. 

It was decided by the report given by the celebrated chemists, Cels, Chaptal, Four- 
croy, Guyton, Parmentier, Tessier, Vauquelin, and Deyeux, under date of January 
25, 1800, to the class of mathematical and physical sciences of the National Institute 
of France, upon the examination they made of my researches tending to the profit- 
able extraction of sugar from beets— 

A. That the beet contains sugar. 

B. That the sugar may be extracted by different processes, and acquire by suffi- 
cient purification all the properties of cane sugar. 

C. That even by following my first methods, which were still very imperfect at the 
time the celebrated French chemists were occupied with their verification, it was to 
be presumed that the price of beet-root sugar would not be higher than that of the 
cane in ordinary times. 

D. That all doubts of the existence of sugar in the beet root and the possibility of 
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extracting it being dissipated, it only remains to be desired that the experiments 
made on a larger scale may give to my work upon this object the degree of authen- 
ticity it merits. 

Encouraged by the suffrage of so illustrious savants, Ihave labored during eight 
years to perfect the manufacture of sugar from beets by experimental researches made 
on a large scale, in a factory I have established on an estate called Cunern, which I 
own near Steinau, in Lower Silesia. My labors have led to the determination of a 
much more profitable method for extracting the sugar from beet roots, so that by my 
new processes 25,000 kilograms (55,000 pounds) of these roots furnished 2,309 French 
pounds (2,098 English pounds) of unclayed muscovado, richer in pure crystalline 
sugar, in the relation of 662 to 591 than the brown muscovado of Jamaica, or 1,923 
French pounds (1,748 English pounds) of a clayed muscovado richer in pure sugar in 
the relation of 666 to 664 than the white muscovado of Martinique, while by follow- 
ing my first imperfect methods the commission appointed by the Institute of France 
to repeat my experiments extracted and was able to extract from 25,000 kilograms 
(52,000 pounds) of roots, the product of 1 arpent of land (about 1 acre), only 782 pounds 
of muscovado (711 English pounds), containing 448 French pounds (407 English 
pounds) of pure sugar; that is, about one-third the quantity that may be extracted 
by aid of my new processes. The cost of production of muscovado from beet root ac- 
cording to my new processes, provided the extraction is carried on in a well-established 
factory, and the manufacturer secures his roots at the moderate price by growing them 
himself, as those in the colonies almost exclusively cultivate the cane, is compensated 
for as much by the leaves of the beets, which serve as food for cattle, as by the rum, 
other spirits, and vinegar extracted from the wastes of manufacturing the muscovado ; 
that is, the pulp of the root exhausted of the juice which the press can remove, and 
the molasses. 

The same being the case with the cane, it follows that sugar may be extracted with 
the same pecuniary advantage from the beet in Europe as from the cane in the islands. 
An arpent yielding, according to the basis determined by the French commission 
charged with repeating my first experiments, 25,000 kilograms of beets, from which is 
extracted by my perfected methods 2,309 and 1,923 pounds of muscovado, according to 
the quality given it, it follows that to produce 10,000,000 pounds of muscovado, it is 
necessary to set apart during the summer months only between 4,330 and 5,200 arpents 
of land to the culture of the beet. An area of this extent is too small to cause its use 
in the production of indigenous sugar to be followed by the restriction of other im- 
portant cultures, and this is all the more true since it is necessary to set apart for the 
culture of the beet, as it is practiced in this province, only fields which have been 
used two years for the culture of spring and winter wheats and remain a third year 
in fallow without furnishing other products than the pasturage of cattle that are al- 
lowed to range upon it, and which is more than compensated for by the leaves of beets. 
The facts I have established in the preceding article are based— 

A. Upon the report which the commission appointed to repeat my first essays in the 
extraction of sugar from the beet made in 1800 to the class of mathematical and 
physical sciences of the Institute of Sciences of France. 

B. Upon the later official examinations of my manufacture of sugar at Gani by 
my newly-perfected methods and the results they have given, made by a commission 
appointed by the Prussian Government. 

“C. Upon the results furnished by a beet-root sugar factory established in this proy- 
ince according to my instructions by M. le Baron de Koppy on his place called Krayn, 
near the town of Strehlen. This establishment is adapted to the annual extraction of 
the sugar contained in 10,000 Silesian quintals or 577,500 * kilograms of beets, besides 
the manufacture of the rum and vinegar which is obtained from the wastes of prepar- 
ing muscoyado, viz, the pulp of pressed beets and molasses. 

The constant success with which the manufacture of muscovado established at 


* 537 tons of 2,200 pounds. 
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Krayn has worked during three years, and the profit it assures its possessor, confirm 
the results presented by the official examinations which have been made of the manu- 
facture of muscovado according to my perfected methods, so that itis perfectly proven : 

1. That the muscovado furnished by the beet root is of a quality equal to that of 
the cane. 

2. That the quantity of muscovado furnished by beet roots is found so thoroughly 
proportional to the cost of its extraction and the profits obtained from the waste prod- 
ucts of manufacture in employing them for that of rum or other spirits of the better 
quality, and a very good vinegar, that these advantages under favorable local circum- 
stances wholly, and under all circumstances, in a great part, compensate for the cost 
of production of muscovado from beets, as is also the case with regard to the mus- 
covado from the cane—the cost of extraction of which is more or less compensated for 
by the rum extracted from the waste products they leave. 

3. That the manufacture of sugar from beet roots may become the object of an im- 
portant industry for Europe. 

a. By the very considerable sums it will save from exportation. 

b. By the means it will furnish a large number of persons of the indigent classes to 
procure subsistence in the manual labor it requires. 

c. By the independence in which, with regard to this staple, it places Europe and 
other parts of the world which are really the principal depositories. 

(Signed) ACHARD. 

CUNERN, near STEINAU, LOWER SILEsIA, 1808. 


The following:article, from the Moniteur of March 2, 1811, will also 
be of interest in this connection, as corroborating the statements of 
Achard : 


His excellency, the minister of the interior, in making his report to His Majesty 
upon the sugar of beet roots, had hoped to be able to assure him that, according to 
the testimony of M. Deyeux, this sugar would present the double advantage of en- 
riching those who entered into the manufacture and cost a price low enough for con- 
sumers. 

But if M. Deyeux was unable to give this assurance on account of the fact that the 
main end of his work was in the interest of French speculators, to effect an improve- 
ment upon the processes of the German chemists, we may find it in the success already 
obtained in the establishment of the Baron de Koppy, success thoroughly recognized 
in Germany, and of which we have an eye-witness in M. Boudet, chief pharmacist to 
the army. 

It will be remembered that M. Achard, chemist in Berlin, who first conceived the 
idea of making the extraction of sugar from beet roots an object of speculation and 
manufacture, announced in the Moniteur of 1802 the advantages of this sugar, which 
he procured by a process more perfect than that which four years before had not been 
unreservedly accepted by the Institute of France. 

This number of the Moniteur, having reached Breslau, capital of Silesia, and con- 
sequently in the neighborhood of the two factories said to exist in the province of 
Prussia, M. Boudet, being there at the time, considered it of value to verify the facts 
advanced by Achard, in order in case of need to be able to destroy or increase the im- 
pression which the article inthe Moniteur may have produced in France. He accord- 
ingly betook himself to the house of Baron de Koppy, at Krain,* near the town of 
Strelzlen,* and visited the manufactory. He caused to be sent to M, Parmentier a 
memoir, an extract of which was inserted in the Bulletin de Pharmacie of the month 
of February, 1809. 

We shall not dwell upon the interesting details into which M. Boudet entered to 
elucidate for his countrymen the means of establishing similar manufactories in 


*In other places these are written Krayn and Strehlen. 
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Europe. It.is sufficient for our purpose here to make known the profit obtained by 
Baron de Koppy from his own works at the time of the visit of M. Boudet. 

He affirms, 1st, that Baron de Koppy is very well satisfied with the quantity of 
sugar, rum, spirits, and vinegar furnished by his beets, and with the ready and lucra- 
tive sale he had for these different staples; 2d, that the culture of beet roots, far from 
diminishing that of wheat, contributed to procure for him more abundant crops than 
be obtained before, first, because in employing for beets only the lands formerly left 
to fallow, his wheat occupied the same area as before he thought of making sugar; 
and, second, because beets furnish, besides their sugar, a large mass of food for cattle 
and sheep. He was able, without enlarging his domain, to double the number of his 
cattle, to obtain more manure, and with the aid of this manure to obtain larger quan- 
tities of wheat; 3d. He admitted that he owed to the existing war a large portion of 
the profits given him by a sugar the people were obliged to use in default of that from 
canes, but he asserted that should he in times of peace obtain from his factory only 
the cost of cultivation of the beets and the manipulation of the sugar, he would guard 
himself from abandoning it so as not to renounce the prosperity it had given him and 
which it could always preserve on his domain. 

The sugar sold by Baron de Koppy was not refined. M. Boudet wished to know for 
himself if it was susceptible of being. The trial he made having succeeded, he thought 
this sugar would become that of the richer classes, at least until we have the sugar 
from grapes M. Proust had led us to hope for, the sirup of grapes having already re- 
placed for the poor that of the cane. 

The establishment of beet-sugar factories may therefore be undertaken with confi- 
dence throughout the empire; but we must observe, according to the memoir of M. 
Boudet, it is especially to the large proprietors that it will be profitable, and that they 
should content themselves with making raw sugar to be sent like that of the islands 
to the refineries, one of which is able to purify and convert in#o 'caves the products 
of twenty factories. 


As Baron de Koppy admits in his statements to M. Boudet, the events 
which were brought about by the political conditions of the time did 
much to favor the success of the enterprise, for shortly after his works 
were started—in fact, in the years immediately following—Napoleon I 
issued his famous decrees of Berlin and Milan, establishing the famous 
continental blockade, and excluding from the markets and consump- 
tion all material whatsoever of English production or manufacture, and 
particularly the products of England’s colonies. This, of course, made 
sugars scarce and dear, and enhanced the profits of the manufacture 
that Achard and Koppy had so opportunely developed. _ 

The same conditions stimulated the search for products indigenous to 
France that might be substituted for those colonial staples which had 
become articles of daily consumption, and the deprivation of which 
was most keenly felt, and sugar seemed to have claimed instant at- 
tention. But the source developed by Achard seems to have almost 
completely vanished from the thoughts of both scientists and practical 
manufacturers. The destruction of external commerce, of course, re- 
sulted in the downfall of the wine trade, and all eyes and all minds 
naturally turn to the utilization of the enormous crops of grapes France 
annually produced, and everybody seemed to look to the sugar this fruit 
contained, both as a substitute for the wanting colonial staple, and as 
the rescue from the ruin which appeared imminent to the proprietors of 
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the vineyards, especially in the south. Parmentier was, among the sci- 
entists and members of the Institute, the leader of this movement and 
the promoter of this apparent germ of a new industry and internal 
source of national wealth, and he published a work entitled, Traité sur 
Vart de frabriquer les sirops et conserves de raisin”” The methods 
he indicated in this work were mainly followed in the experiments of 
1808 and 1809, but were considerably improved upon by Proust and 
Fouques. They served, however, in the various southern departments 
of the empire, for the production of considerable quantities of sirup 
from the vintages of 1808 and 1809, samples of which were presented 
to the minister of the interior, who at once called the attention of 
the Emperor to the results represented in the samples in the fol- 
lowing report, which will serve to show not only the condition of 
the enterprise at the close of 1809 and the beginning of 1810, but also 
what had been done previous to that time and the appreciation with 
which he regarded it; and the decree of Napoleon issued in consequence 
of this report will show the interest he had in this possible source of a 
substitute for the colonial staple. The report appeared in the Moniteur 
of June 23, 1810. The minister, Montalivet, says: 


Sire: I have reported to your Majesty the successes obtained by M. Parmentier, who 
has given very useful attention to perfecting grape sirup and making it suitable to 
replace cane sugar in many medical and domestic preparations. Your Majesty, who 
ordered it to be used in the palace, seemed satisfied with it. I desire to-day to fix 
your attention upon more importantresults. M. Proust, an able chemist, has extracted 
from grape sirup a concrete sugars M. Fouques has found a means of bleaching it and 
giving it not only the brilliancy but also the consistency and color of cane sugar. I 
have called together a commission, composed of Messrs. Berthollet and Chaptal, Sena- 
tors, and members of the Institute, Parmentier, Vauquelin, and Proust. The sugar of 
M. Fouques was submitted to them for examination. The commission decided that this 
substance was worthy of the highest degree of attention, and after having made some 
tests upon the substance itself, without any preparation, thought it especially essen- 
tial to determine what would be its effects in different mixtures and different propor- 
tions. The commission then adjourned, and came together again at the ministry on 
the 12th of this month. 

The commission found that conserves containing the triple and quadruple of grape 
sugar were too sweet. Those containing the double were less sweet than those con- 
taining a single proportion of cane sugar. That the grape sugar equivalent of cane 
was a little over 2} to 1. 

MONTALIVET. 


In consequence of this report of the minister of the interior, his Ma- 
jesty issued, under date of June 18, 1810, the following decree: 

ARTICLE 1. There is accorded the sum of 100,000 francs-($20,000) to M. Proust,* and 
one of 40,000 francs ($8,000) to Sieur Fouques, in the form of gratuity and by way of 
encouragement for the discovery they have made of grape sugar. 

ArT. 2. They shall be obliged to use these two sums to establish grape-sugar fac- 
tories in that portion of our southern departments designated by our minister of the 
interior. 


* By decree of June 21, 1810, ee aa appointed M. Proust, chemist, member of the 
Legion of Honor. 
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ArT. 3. They shall be obliged to give up the secret of their processes, which shall be 
rendered public, and be sent to all the prefects of our grape-growing departments. 

Arr. 4. From January 1, 1811, at the latest, the sugar of grapes shall replace in all 
public establishments the sugar of canes. 

Art. 5. Our minister of the interior shall recommend to the prefects to propagate 
and encourage the establisment of factories for either grape sirup or concrete grape 
sugar, so that in the coming year the inestimable advantages of this precious discovery 
shall make itself felt for the good of all our people and the interests of our commerce. 


The same commission to whom was submitted for examination the 
samples of sirup and sugar produced by Messrs. Proust and Fouques 
were directed by the minister of the interior to prepare detailed instruc- 
tions upon the methods to be followed for the successful and profitable 
extraction of sirup and concrete sugar from grapes, and the result of 
the work they at once entered upon, a copy of which may be found in 
the Moniteur of August 25, 1810, was printed and distributed through- 
out the grape-growing departments of France, in company with the fol- 
lowing circular letter to the prefects of those departments, under date 
of August 18, 1810: 


MONSIEUR LE PREFET: His Majesty the Emperor desires to give an impulse to the 
manufacture of sugar and sirup from grapes, and he has ordered that there be pre- 
pared to this effect simple instructions indicating the best processes to follow. He 
wishes that the instructions prepared by the most celebrated savants, and generally 
distributed, may lead proprietors to make sirup and sugar for their own uses, and 
place manufacturers in the way of making it in the surest and most economical man- 
ner, and completely supplying the markets with products from the next vintage. 

Isend you several copies of these instructions. Be so good as to distribute them 
to your officers who will make the best use of them, and cause them to be printed in 
the journal of your department. 

You must not content yourseif with causing the description of the process of man- 
ufacture of sugar and sirup from grapes to be distributed to even the smallest com- 
munes; you shall stimulate the zeal of your officers; you shall promise and accord 
prizes to those who shall have made the most of sugar and sirup of the best quality. 
I will supply, upon your requisition, the funds you may dispose of. 

I also invite you to immediately confer with directors of hospitals and other chari- 
table establishments of your department, that they in turn may confer with farmers, 
proprietors, and pharmacists who may desire to make sirups and sugars, and arrange 
with these persons such markets as will assure the sale of the products of this year. 
You shall preside over these arrangements, and take care that, without injuring the 
interests of the poor, there may be all-sufficient encouragement for manufacturers. 

You shall address to me a table of the quantities of sugars and ordinary sirups an- 
nually consumed in each hospital, and of the presumed consumption of the coming 
yearin sirups and sugars of grapes, with indications of the markets which have been 
recorded. 

The subprefects and mayors will, I hope, second you in all your efforts. You shall 
make known to me those functionaries and special persons who shall be most dis- 
tinguished in this sphere of usefulness which is open to them. I shall report their 
efforts and their success, as well as your own, to the Emperor. 

Let manufacturing establishments multiply everywhere. Let it be considered, M. le 
_ Préfét, that this is a sort of war we are making against the enemies of the Continent, 

and which his Majesty considers, more than any other sovereign, worthy of recompense 
to those who make themselves prominent in the ranks. 

Count MONTALIVET, 
Minister of the Interior. 
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Immediately after this the Emperor issued the following decree, dated 
August 22, 1810: 


Considering that the economical manufacture of sugar from grapes essentially in- 
fluences the prosperity of agriculture and commerce, and desiring to give to this im- 
portant branch of the industry a particular mark of our special protection, we have 
decreed and do decree as follows: 

ARTICLE 1. On June 1, 1811, the sum of 200,000 francs ($40,000) shall be distributed 
among twelve establishments which shall have made the largest quantity of sugar from 
grapes. 

ArT. 2. The distribution shall be made among the twelve establishments propor- 
tionally to the quantity of sugar that each one shall have made. 

Arr. 3. To secure the right of competition it shall be necessary to have made at 
least 10,000 kilograms (22,000 pounds) of sugar. 

Art. 4, The quantities of sugar made shall be verified by a commissioner appointed 
for that purpose by the prefect of the department and certified to by the mayor of the 
place. 

ArT. 5. The prefect shall address these evidences to our minister of the interior be- 
fore May 1, 1811. He shall also send at the same time a sample of the sugar made. 

ArT. 6. Our minister of the interior shall make to us a report to this effect. He 
shall make known to us at the same time the manufacturers who have perfected the 
processes of manufacture and shall propose to us the recompenses and encouragements 
they shall have merited. 


But while these encouragements were being given to the enterprise of 
producing sirup and sugar from grapes in the south to replace the colo- 
nial staple in the home consumption of France, the results of Achard’s 
later work, as described in his letter to the editor of the Moniteur in 1808, 
had awakened anew the interest in the beet root as a source of sugar in 
the north, and M. Deyeux, reporter of the first committee of the Insti- 
tute, which conducted the experiments of 1800, in compliance with a re- 
quest made through the Institute by the minister of the interior, again 
undertook to repeat in 1809 and 1810 the experiments of the former com- 
mittee, and the later work of Achard, with such modifications as he 
deemed advisable and practicable. In this work he was associated with 
Mr. Barruel, chief of the chemical department of the School of Medicine 
of Paris, and their labors were rewarded by the production of a certain 
quantity of muscovado, which they refined and thus secured “ two loaves 
of sugar, perfectly crystallized, of great whiteness, brilliant and sono- 
rous, in a word enjoying all the properties of the finest cane sugar,” one 
of which was presented by the minister of the interior to the Emperor, 
who is said to have “received it with that benevolence which he accords 
to every useful object.” But these experiments, while they showed the 
practicability of extracting sugar from the beet root by the means pro- 
posed, were still not of a character to show the net cost of producing 
the sugar, because the experimenters viewed the work only in a chemi- 
cal sense. Messrs. Barruel and Isnard then undertook to determine this 
part of the question, and repeated these experiments just mentioned, 
keeping strict accounts of the cost of each stage of the processes applied 
and the quantities of the products obtained. It was found that by their 
processes they were able to extract 1.5 per cent. of muscovado, which 
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cost 30 cents per pound. The refined sugar produced from this lower 
grade cost 40 cents per pound. It appears, however, that the beets 
treated, which were grown upon the highly manured lands of the plain 
of Vertus where their works were located, were very unfavorable to the 
results of the experiments. It also appears that these figures represent 
the actual cost tc the experimenters in the extraction of the sugar, tak- 
ing no account of the by products and assigning the maximum price 
for the beets worked; but the further estimates of cost made up by 
Messrs. Barruel and Isnard, based upon their own experiments and work- 
ing by their own processes, supposing the value of the beets to be the 
actual cost of producing them and the amount of roots handled to be 
the yield of about 400 acres of land, about 6,000 tons, show that the cost 
of production should not exceed 8 cents per pound for good muscavado, 
or 12.9 cents per pound of refined sugar. 


The actual condition of the sugar enterprise in France at the close 
of 1810 may be gleaned from the following report to the Emperor by 
Montalivet, under date of January 10, 1811. 


The production of sirup and sugar from grapes ordered by your Majesty is pursued 
with activity ; and even though the season has not been very favorable to the vine, I 
am in daily receipt of proofs of the zeal with which a large number of proprietors are 
animated in the different departments, but those of the south and the center are the only 
ones who may engage in this manufacture, and on this account I would respectfully 
submit to your Majesty the results which lead us to hope that even the departments 
of the north may find upon their territory a sugar of very good quality. We know 
that for some years back beet-root sugar has been manufactured at Berlin and Bres- 
lau. Messrs. Achard and Koppy addressed to my predecessor very beautiful speci- 
mens of this sugar, but up to the present but slight results have been obtained. M. 
Deyeux, first pharmacist to your Majesty and member of the Institute has just re- — 
undertaken this work and has obtained very remarkable success in the results which 
he has addressed to me, and which I submit to your Majesty. He has also addressed 
to me an interesting memoir in which he has reported to the Institute the processes he 
employed to arrive at his results. He believes these processes to be more simple and 
better than those adopted by Messrs. Achard & Koppy. But M. Deyeux, obliged to 
devote himself to trials and experiments to find a good method, is unable as yet to 
establish the price at which this sugar canbe produced. Everything shows, however, 
that this price will be sufficiently low to prove a large source of profit to extended 
manufacture. Already,in the department of the Doubs, a rich proprietor, Mons. 
Secci, has established a manufacture of this kind and has sown 80 acres in beets, which 
have yielded him 500,000 kilograms (500 tons) of roots, from which 25 to 30 milliers 
(27,500 to 33,000 pounds) of refined sugarmay be expected. The prefect of Mont Ton- 
nére has also informed me that Mons. Molar, a proprietor in his department has sown 80 
hectares (197.6 acres) of ground in beets which he proposed to convert into sugar, and 
for which operation he asks to be admitted to the prizes which your Majesty has 
deigned to promise to manufacturers of sirup and sugar from grapes. In the De- 
partment of Roer, the manufacture of sugar from beet-roots is carried on by the broth- 
ers Herbem at Urduiger. The prefect of the Rhine and Moselle has transmitted to 
me samples of a very fine cassonade from beet roots, manufactured by Mons. Antho- 
nin, who asks for encouragement to enable him to enter upon this manufacture on a 
es scale. Finally, for Holland, the prince, governor-general has sent me a sample 
of beet-root sugar made by M. Linden at Hemmer, in whose labors he appears to have 
confidence ; and the prefect of the Bouches-du-Rhone has shown me samples of beet- 
root, sugar made by M. Vanrroggen, one of his officers. 


2SB 
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I shall, at a later date, report to your Majesty the results which these different at- 
tempts promise. At this time, I confine myself to presenting the sugar made by M. 
Deyeux. It in no way differs from the refined sugar of the colonies. This test shows 
what may be expected from this work as regards the quality of the material. I shall 
now study carefully the means of determining to what extent this manufacture may 
become economical and the measures to be taken to render it general in the Depart- 
ments of the north. 

MONTALIVET, 
Minister of the Interior. 


It is to be remarked further that prizes were also offered by the Société 
@ Encouragement pour VIndustrie Nationale for the production of sugar 
from grapes or beets, the annual prize being 2,400 franes ($480) for the 
best essay and sample, 1,000 franes ($200) for second best, and, on Feb- 
ruary 20, 1811, it received, through its founder and then president, Count 
Chaptal, a memoir upon the methods for the extraction of sugar from 
beets, by M. Drappiez, a pharmacist at Lille, together with a loaf of 
the sugar, of which he had been able to obtain 50 quintals by the method 
he described. The committee on chemical arts of the society compared 
the sample of sugar submitted by M. Drappiez with a sample of refined 
cane sugar they were then able to obtain at a cost of 95 cents per En- 
glish pound, and failed to detect the “ slightest difference” between them. 
M. Drappiez obtained by his method a yield of 1.3 per cent., the cost of 
which he estimated at 80 cents per pound. 

Shortly after this there appeared in the Moniteur of March 23, 1811, 
:a statement to the effect— 


That there had been presented to his Majesty several quintals of refined crystallized 
‘beet-root sugar, having all the qualities of that of the cane; loaves of both kinds 
have been mixed together, and it was impossible to distinguish between them. It 
follows from the report of a commission charged with the examination of the differ- 
‘ent means proposed to replace by indigenous processes the foreign productions so 
costly to France, that 70,000 acres cultivated in beet roots would furnish the 30,000,000 
-of pounds necessary to our consumption. 

And two days later Napoleon issued the first decree, in which he pro- 
vided for direct encouragement of the beet-sugar industry, and which 
was as follows: 

PALACE OF THE TUILLERIES, March 25, 1811. 
NAPOLEON, Emperor of the French, §c.: 

Upon a report of a commission appointed to examine the means proposed to natural- 
‘ize, upon the continent of our empire, sugar, indigo, cotton, and divers other pro- 
‘ductions of the two Indies: 

Upon presentation made to us of a considerable quantity of beet-root sugar, refined, 
.erystallized, and possessing all the qualities and properties of cane sugar: 

Upon the presentation made to us at the council of commerce of a great quantity 
.of indigo, extracted. from the plant woad, which our departments of the south pro- 
duce in abundance, and which indigo has all the properties of the indigo of the two 
Indies: 

Having reason to expect that by means of these two precious discoveries our empire 
will shortly be relieved from an exportation of 100,000,000 frances ($20,000 ,000) hith- 
-erto necessary for supplying the consumption of sugar ane indigo: 

We have decreed and do decree as follows: 
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ArTICLE 1. Plantations of beet root proper for the manufacture of sugar shall be 
formed in our empire to the extent of 32,000 hectares (79,040 acres). 

ArT. 2. Our minister of the interior shall distribute 32,000 hectares among the de- 
partments of our empire, taking into consideration those departments where the cul- 
ture of tobacco may be established, and those which from the nature of the soil may 
be more favorable to the culture of the beet root. 

ART. 3. Our prefects shall take measures that the number of hectares allotted to 
their respective departments shall be in full cultivation this year, or next year at the 
latest. 

Art. 4. A certain number of hectares shall be laid out in our empire in plantations 

of woad proper to the manufacture of indigo in the proportion necessary for our man- 
ufacture. 
_ Art. 5. Our minister of the interior shall distribute the said number among the de- 
partments of our empire, taking into particular consideration the departments be- 
yond the Alps and those of the south, where this branch of industry formerly made 
great progress. 

Art. 6. Our prefects shall take measures that the number of hectares allotted to 
their departments shall be in full cultivation next year at the latest. 

ArT. 7. The comnuission shall, before the 4th of May, fix upon the most convenient 
places for the establishment of six experimental schools for giving instruction in the 
manufacture of beet-root sugar conformably to the processes of chemists. 

Art. 8. The commission shall also, before the same date, fix upon the places most 
convenient for the establishment of four experimental schools for giving instruction 
upon the extraction of indigo from the lees of woad, according to the processes ap- 
proved by the commission. 

ArT. 9. Our minister of the interior shall make known to the prefects in what places 
these schools shall be formed, and to which pupils destined to this manufacture should 
be sent. Proprietors and farmers who may wish to attend a course of lectures in the 
said experimental schools shall be admitted thereto. 

Art. 10. Messrs. Barruel and Isnard, who have brought to perfection the processes 
for extracting sugar from the beet root, shall be specially charged with the direction of 
two of the six experimental schools. 

Art. 11. Our minister of the interior shall, in consequence, cause to be paid the sum 
necessary for the formation of the said establishments, which sum shall be charged to 
the fund of 1,000,000 francs ($200,000) in the budget of 1811 at the disposal of the 
said minister for the encouragement of beet root-sugar and woad indigo. 

ArT. 12. From the Ist of January, 1813, and upon a report to be made to our minis- 
ter of the interior, the sugar and indigo of the two Indies shall be prohibited, and con- 
sidered as merchandise of English manufacture or proceeding from English commerce. 

ArT. 13. Our minister of the interior is charged with the execution of the present 
decree. 


Early in the following April, 1811, Decostils, reporter of the com- 
mittee on chemical arts of the Société d Encouragement pour V Industrie 
Nationale, reported upon a memoir and results presented by M. De- 
rosne. He was the first to suggest the use of quicklime in the puri- 
fication of the juice. His method was based upon three principal 
points: (1) the use of caustic lime; (2) the use of alum; and (3) the 
use of alcohol. The lime he adds to the fresh juice, of which he 
succeeded in expressing 63 per cent. the weight of the root. The 
proportion added was 0.24 gram per liter of juice. After the addi- 
tion of lime in a thick milk the juice was rapidly brought to boiling 
and the scums removed as they formed. The juice was then separated 
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from the sediment, which settled and concentrated. It was then puri- 
fied with alum and blood, and further treated in the usual way. The 
proportion of sugar extracted by this method is stated to have been 44 
per cent., and was the highest result that had yet been attained. The 
beets from which this high yield was obtained were of the white Swedish 
variety, while the beets of the plain of Aubervillier did not yield as much 
by 24 per cent. 

After the announcement of this method of Derosne, it appears that 
little was published on the subject of the new industry that was now 
beginning to assume important dimensions until the beginning of the 
following year, when Montalivet reported to his Majesty that 6,785 
hectares (16,758 acres) had been sown in beets in different departments of 
the empire, producing 98,813 tons of roots. 

The number of factories established was 39 or 40, and the minister 
estimated that if the whole product were worked up the result would 
be 1,500,000 kilograms (3,300,000 pounds) of sugar; but the plantations 
were in many cases too far removed from the factories to make it possi- 
ble to transport the roots with profit. He also gave a table showing the 
number of hectares sown in beets in each department, the quantity of 
roots harvested, and the reasons which prevented more extensive plant- 
ing in each. The latter seemed to be, principally, lack of sufficient 
seed and lateness of the season. 

About the same time a report was made to the Emperor by Count 
Chaptal showing the cost, by the methods then known and in use, of 
the culture of the beet and the manufacture of sugar. The first he es- 
timates at 176 franes per metrical arpent (about $35 dollars per acre), 
the yield of which varies from 12,000 to 45,000 to 50,000 pounds. The 
second cost he estimated at 15 cents per pound, supposing all the mo- 
lasses to be sold; but if no molasses be sold then he estimates that 
the cost would reach 30 centsper pound. For the cost of refined sugar 
he makes two estimates: the first supposing 15 cents per pound as the 
value of the raw sugar, and in the second he values it at 30 cents. <Ac- 
cording to the first supposition the cost would be 32 cents per pound, 
and 454 cents according the second supposition. 

In concluding his report, Chaptal says an intimate knowledge of 
chemistry is necessary for successful work; and he recommends, as a 
means for assuring the prompt prosperity of this enterprise, that there 
be established at one of the factories already established a normal school, 
and that there be brought together there 30 or 40 young men already 
versed in chemical knowledge, and 40 others taken from among the 
children of refiners of Orleans, Antwerp, Ghent, Marseilles, Nantes, 
Amsterdam, &c., and from among the chiefs of refineries in the larger 
towns; and the establishment at which, it seemed to him, such instruc- 
tion as he referred to could be given was that of M. Barruel in the 
plain of Vertus. 

On the 12th of January, 1812, M. Barruel published a note upon the 
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manufacture of beet-root sugar, and describes the method he had finally 
devised for extracting the sugar, and in this description we find the 
first mention of the use of carbonic acid for separating the excess of 
lime remaining after purification of the juice. He proceeds as follows: 
The juice is heated to 65° R.; milk of lime is then added (295 grams 
quicklime per 100 kilograms of juice, or 295 parts in 100,000); the whole 
stirred thoroughly and heated to 80° R. The coloring matter, &c., 
forms in soluble compounds and makes a flocculent precipitate. A solid 
scum forms on the top. The latter is skimmed off and the liquid de- 
canted. The clear juice is then freed from lime, and for this purpose an 
acid which forms an insoluble compound with the lime is the best, suk 
phurie or carbonic acids preferred. Alum may be used according to 
Derosne’s method, but this only acts by the sulphuric acid it contains, 
and while for equal weights sulphuric acid costs more than alum, it will 
neutralize more of lime. 

M. Barruel considers, however, that carbonic acid is the most econom- 
ical of all, and for his purpose he prepares it by passing air through 
burning coals. 

In the conclusion of his note he says: “This process, which is very 
simple and not costly, always succeeds. I guarantee its exactness and 
success.” 

Maumené states that about this time Napoleon visited a factory at 
Passy, where Benjamin Delessert had succeeded in producing white 
sugar from beets, and after having given him the cross of the Legion of 
Honor (the same which ornamented his own breast) as a recompense for 
this splendid initiative, the Emperor caused to be inserted in the Moni- 
teur of the following day the grand evolution that had been consummated 
in French commerce. But of this circumstance we are unable to find 
any record in the Monitewr or the Journal de V Empire of that period. 

On January 15, 1812, Napoleon issued the following decree, in all 
probability a result of the report made by Count Chaptal : 


SECTION I.—ScCHOOL FOR MANUFACTURE OF BEET-ROOT SUGAR. 


ARTICLE 1. The factory of Messrs. Barruel and Chappelet, plain of Vertus, and those 
established at Wachenheim, department of Mont-Tonnére, at Douai, Strasbourg, and 
at Castelnaudary, are established as special schools for the manufacture of beet-root 
sugar. 

Art. 2. One hundred students shall be attached to these schools, viz: 40 at that of 
Messrs. Barruel and Chappelet, and 15 at each of those at Wachenheim, Douai, Stras- 
bourg, and Castelnaudary ; total, 100. 

Art. 3. These students shall be selected from among students in medicine, phar- 
macy, and chemistry. 


SECTION II.—CULTURE OF BEETS. 


Art. 4. Our minister of the interior shall take measures to cause to be sown through- 
out our empire 100,000 metrical arpents of beets. The conditions of the distribution of 
the culture shall be printed and sent to the prefects previous to February 15. 
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SECTION ITI.—MANUFACTURE. 


Art. 5. There shall be accorded throughout our entire empire 500 licenses for the 
manufacture of beet-root sugar. 

ART. 6. These licenses shall be accorded of preterence— 

To all proprietors of factories or refineries ; 

To all who have manufactured sugar during 1811; 

To all who have made preparations and expenditures for the establishment of fac- 
tories for work in 1812. 

ArtT.7. Of these licenses there shall be accorded of right, one to each department. 

ArT. 8. Prefects shall write to all proprietors of refineries, in order that they may 
make their submissions for the establishment of the said factories at the close of 1812. 
In default on the part of proprietors of refineries to have made their submissions prior 
to March 15, or at the latest April 15, they shall be considered as having renounced 
the preference accorded them. 

ArT. 9. Licenses shall include an obligation on the part of those who shall obtain 
them to establish a factory capable of producing at least 10,000 kilograms (22,000 
pounds) of raw sugar in 1812-13. 

ArT. 10. Each individual who, having received a license, shall have actually manu- 
factured nearly 10,000 kilograms of raw sugar resulting from the crop of 1812 to 1813 
shall have the privilege and assurance, by way of encouragement, of being subject to 
no tax, or octroi, upon the product of his manufacture for the space of four years. 

ArT.11. Each individual who shall perfect the manufacture of sugar in such a 
manner as to obtain a larger quantity from the beet; or who shall invent a more 
simple and,economical method of manufacture, shall obtain a license for a longer 
time, with the assurance that no duty nor octroi shall be placed upon the product of 
his manufacture during the continuance of his license. 


SECTION IV.—CREATION OF FOUR IMPERIAL FACTORIES. 


ArT, 12. Four imperial beet-sugar factories shall be established in 1812 under the 
care of our minister of the interior. 

ART. 13. These factories shall be so arranged as to produce with the crop of 1812 to 
1813, 2,000,000 kilograms of raw sugar. 


We find one of the practical results of this generous decree in the 
announcement made by Charpentier fréres of Valenciennes, Departe- 
ment du Nord (Journal de V Empire of December 2, 1812), that they had 
for sale 12,000 kilograms (26,400 pounds) of beet-root sugar manufact- 
ured from the crop of that year, and during the first two months of 
work. The large quantity of beets they still had in store assured them, 
it was stated, for the end of April, 1813, a product of 60,000 kilograms 
(132,000 pounds), which they offered to sell as it should be made. 

But these results are more fully described by the minister of the inte- 
rior, in his report upon the situation of the empire in the beginning of 
1813, in which under the head of new industries he says : 

To replace in our consumption the sugar, indigo, and cochineal of the colonies; to 
find in the south of Europe and at home the cottons and soda to supply our manufac- 
tures seemed impossible. It was ardently wished for, and the impossibility disap- 
peared before our efforts. 

During this year the manufacture of sugar which is extracted from the beet root 
will give us 7,700,000 pounds of this staple. It is prepared in 334 factories, all of 
which are in actual activity. 

After numerous trials, processes are finally employed by which beet-root sugar will 
not cost more than 15 cents per pound to the manufacturer. Mr. Bonmatin, in- 
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yentor of this new method, profited by the useful labors of his predecessors, and the 
government, in order to hasten the fortunate results of his discovery, charged him to 
proceed to propagate it in those sections in which the principal manufactories are 
established. 

Since the establishment of the high price of sugar, consumption has greatly de- 
creased, and the seven millions of pounds manufactured at this time may be consid- 
ered equal to at least one-half our actual needs. This diminution is not the result 
of any absolute privation that may have occurred, but from the equivalents by which 
sugar has come to be replaced. 

Several millions of pounds of sirup from grapes, and honey, the latter better puri- 
fied and more abundant, have been substituted for sugar in a great portion of the do- 
mestic uses with so much of ease that the most delicate taste could scarcely perceive 
the change. 

When the difficulty of procuring sugar and its cost shall be less; when the first 
profits, at present so great, if they be considered only as interest upon capital, shall 
have covered the cost of establishing, the quantity that will be consumed will again 
increase, the equilibrium will be renewed, and supposing that one-fifth the consump- 
tion to remain definitely replaced by sirup of grapes and honey, France will consume 
40,000,009 pounds of beet-root sugar, the value of which will be 30,000,000 francs, and 
we may count upon these results for 1814. Our refineries now yield a product of 
10,000,000 pounds, which will increase to at least 20,000,000 pounds. 

In the six years beginning with 1802, we received from abroad an annual average of 
52,000,000 pounds of sugar. During the four years beginning with 1809, the average 
annual importation has been but 10,000,000 to 11,000,000 pounds. It is especially 
since that time that nothing has been neglected to naturalize this staple at home, and 
the conquest is finally assured. 


But while all this interest and busy enterprise was being manifested. 
in France, great progress was also being made in Germany. And the 
generous and worthy action of Napoleon in extending substantial en- 
couragement to the development of the growing industry which pro- 
duced such happy results had even been anticipated by the German 
government, which came to the aid of Achard, who had for nearly fifteen 
years devoted all his time and limited means to the development and 
establishment of the industry, in the ultimate success of which, in spite 
of all the reverses to which he had been subject, he had never lost faith. 
His influence and example had led to the establishment of the works of 
Baron de Koppy at Krayn, and his watchful care over it had assured its 
financial success. And this besides those already mentioned was fol- 
lowed by the establishment of works in other sections, notably by Baron 
von Lorentz, Counselor Mengen, and more especially the Messrs. Mayer 
of Breslau, who, we are told by Isnard, director of the special school of 
chemistry for beet-sugar manufacture at Strasbourg, had for ten years 
sown about 750 acres in beets. In view of the progress attained and 
the interest manifested, the governmental authorities accorded to 
Achard, during the course of 1810 and 1812, the encouragement and 
aid indicated in the following notice sent by Achard to the Moniteur, 
and published in that journal, June 23, 1812, showing also the progress. 
this pioneer in the industry had made. He says: 


The public has, during the past year, been informed, as much by the decrees of the 
regency of Silesia as by the several writings I have published, that his Majesty, the 
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King of Prussia, has ordered me to establish on my two estates of Upper and Lower 
Cunern, near Wohlen, in Lower Silesia, a practical school for instruction as complete 
as possible, to make known to our people as well as to foreigners the processes em- 
ployed in the extraction of sugar from beet roots. 


He further states that he had three distinct methods for extraction, 
using neither lime, carbonate of lime, milk, sulphuric acid, nor alum, 
except for beets of poor quality, or toward spring when vegetation has 
commenced. By the new method he succeeded in getting concrete 
sugar in twenty-four hours. The three methods of separating the sugar 
from sirups of beet juices are: 1, by regular crystallization; 2, by 
granulation ; 3, by immediate conversion into bastard sugar. By the 
first method 1 quintal of juice gives 5 Silesian pounds of sugar. By the 
second 6 pounds are obtained, and by the third method, which is prefer- 
able to all others, the sugar may be extracted in twenty four hours, 
yielding 5 pounds of raw sugar. 

This notice of Achard is followed by one from the Royal Regency 
of Silesia, upon the establishments of Achard, stating that— 

His Majesty the King of Prussia, in giving to M. Achard a considerable sum of 
money, prescribed that he should establish and maintain upon his estate, and at his 
own cost, a factory for instruction in the manufacture of sugar from beets. 

In the month of December of last year (1811), Achard having announced to the 
Royal Regency that he had established two factories—one factory on a small scale 
and such as could be united with farm management, the other to manufacture sugar 
on a large scale; that the building for lodging students was finished and ready to re- 
ceive them; that the course of instruction would commence in January; and that he 
would be flattered to see an official examination of his work—we consequently ap- 
pointed for this purpose two intelligent persons, who found that the buildings in- 
tended for the manufacture were actually completed, and provided with the apparatus 
and machinery necessary. It also appears from this report that since January 12 
(1812), the manufacture has been in full activity, and that besides the students there 
were employed in the factory a foreman, nine male, and four female laborers. During 
the course of instruction 20 quintals are worked upon daily. Five pounds of raw sugar 
per quintal [110 pounds] are extracted, and, according to exact calculations made at 
the factory, it follows that 100 quintals of beets give a net profit of something more 
than 111 thalers current money. 


This model factory and school of Achard attracted students from nearly 
all the nations of the continent, and it is probable that it was the stu- 
dents he had from Russia who carried back to their country the germs 
of this industry, which has now become so powerful there, and which in 
that country received its establishing impulse through the aid and en- 
couragement extended by the imperial authority; for it is related that 
General Blankenagel, who founded a factory in the government of Toula, 
at the village of Akabef, had received from the Czar of Russia a gift of 
50,000 roubles ($38,895), and that a ukase or edict of the Emperor gave 
the assurance that all lands of those establishing sugar factories should 
be free from tax. 

Such, then, was the progress ‘attained in this new and valuabte in- 
dustry, and its condition in the beginning of 1814, during which memor- 
able year what had bid fair to be a great source of national wealth and 
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prosperity to all the continental nations received almost its death-blow. 
The beginning of the war with Russia interfered with its progress in 
that country. The destructive passage of foreign and contending armies 
destroyed completely not only this, but other and more flourishing in- 
dustries in Germany, and the final conflict on French territory and the 
downfall of Napoleon, who has been described as the second father of 
the industry, resulted in its almost complete extinction in France, and 
the withdrawal on the part of the immediate successor of the great Em- 
peror of the encouragement he had accorded was nearly as disastrous 
as had been the malicious depredations which were perpetrated by the 
enemy’s troops, and it required the patient labor of more than another 
decade to accomplish what Napoleon had been able to establish in about 
one-third that time. 

But it must not be supposed that this new enterprise, which had as- 
sumed such formidable proportions, was during its development favored 
with a constant belief-of the entire people of all nations in its value and 
its efficacy to supply a substitute for the staple of the tropical climes, 
which had formed the basis of much of the maritime commerce of the 
time. If Achard received ridicule at home and was looked upon by 
many of his countrymen as an insane enthusiast, but which prejudice 
by presentation of substantial evidences he was able to dissipate, the 
criticisms heaped upon Napoleon were of the bitterest character abroad, 
and the mutterings which could not under imperial rules enjoy unre- 
strained expression were not unknown to him, nor did they in any way 
affect the firmness of his resolution or his charity toward his critics at 
home, as is shown in the following address he made to the chamber of 
commerce March 11, 1811, in which he says: 

The Berlin and Milan decrees are the fundamental laws of my empire as regards 
neutral commerce. I consider the flag an extension of territory, and the nation which 
suffers it to be violated shall not be considered neutral. 

The fate of American commerce shall soon be decided. I will favor itif the United 
States will conform to these decrees; on the contrary, their ships will be excluded 
from my empire. 

Commercial relations with England must cease. I proclaim itto you, gentlemen, dis- 
tinctly. Merchants who have transactions there to settle or funds to withdraw should 
do it as quickly as possible. I gave this advice some time ago to the merchants of 
Antwerp, and they have profited by it. 

I wish for peace, but not a patched-up one. I wish for it sincerely, and for such an 


one as will afford me sufficient guarantees, for I have not lost sight of Amiens or 
St. Domingo, or the losses which commerce sustained from the last declaration of war. 
= * = = * = = 
I have a knowledge of what is passing in the counting houses of merchants. I know 
they denounce in high terms my measures and say Iam badly advised. I will not 
blame them for their impressions, because, not having a view of the whole ground, 
they have not an opportunity to calculate andjudgeasIdo. Nevertheless, those who 
have lately arrived from England will inform you of the injuridus consequences pro- 
duced in that country from an interruption of their commerce with the continent, and 
may say it is possible I am right and that my designs may be accomplished. 
* * * = * 


* 


I am informed that from late experiments France will be enabled to do without the 
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sugars and indigoes of the two Indies. Chemistry has made such progress in this 
country, that it will possibly produce as great a change in our commercial relations 
as that produced by the discovery of the compass. I do not say, gentlemen, that I 
do not wish for maritime commerce or colonies, but it is proper to abandon them for 
the present, and until England shall return to just and reasonable principles, or until 


I can dictate to her the terms of peace. 
* * * * * * * 


I know the English have better admirals, and that is agreat advantage, but by often 


fighting them we shall learn to conquer. 
* * * * * * *# 


The vent of colonial produce upon the Continent being once firmly shut, the English 
will be obliged to throw into the Thames the sugars and indigoes for which they have 
exchanged objects of their industry, and which have afforded them such resources. 

It is stated that about this time a caricature was exhibited in Paris, 
in which the Emperor and the King of Rome were the most prominent 
characters. The Emperor was represented as sitting in the nursery with 
a cup of coffee before him, into which he was squeezing a beet root. 
Near him was seated the King of Rome voraciously sucking the beet- 
root, while the nurse, standing near and steadfastly observing, is made 
to say to the youthful monarch, “ Suck, dear, suck; your father says itis 
sugar !” 

But as the doubt and ridicule here indicated gave way to a large ex- 
tent in France before the development of the industry, that expressed 
in the English journals also gave place to an undercurrent of anxious 
inquiry as to the possible fate of the English colonial commerce, and the 
probable extent of the development of the new industries that were 
being so ardently fostered by Napoleon; and it is related by the Prince 
Louis Napoleon that the English Government even made anonymous 
offers to Achard, first of the sum of $40,000, and later on of $100,000, 
if he would publish a work declaring that he had been carried away 
by his enthusiasm in his former publications, and that the results he 
then made public had by no means been confirmed by his later work. 
Failing in effecting in this way the result desired, it is said the govern- 
ment induced Sir Humphrey Davy to write a brochure, in which he de- 
clared that, while sugar could be produced from the beet, the product 
was too bitter for consumption. 

But the impotency of these attacks upon the new industry is fully 
illustrated in its subsequent history. Napoleon, in his wisdom, contin- 
ued his substantial encouragement of this and other agricultural and 
manufacturing industries in France by the appropriation of several mil- 
lions of franes in their support at a time when the total revenue of his 
empire did not exceed 999,000,000 of frances (less than $200,000,000) and 
he was maintaining large armies in Spain and Portugal, and a very 
formidable navy on the high seas. 

But if the industry Napoleon had fostered and established fell with 
his downfall, its value had been demonstrated, and was even admitted 
in the first report of the Abbé de Montesquieu, minister of the interior 
under Louis XVIII, a report filled with the bitterest criticisms of the 
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policy of the imperial government, accusing it of tyranny and imposition 
upon the rights of the people as concerns the manufacturing interests. 
In the course of this,report the minister remarked that— 

Mechanics and chemistry, enriched by a crowd of discoveries and ably applied to 
the arts, had caused rapid progress. The continental system, by forcing manufactur- 
ers to seek upon our own territory hitherto unknown resources, brought about some 
useful results. 

The condition in which the wars left France and her industries at the 
beginning of 1815 necessitated the production of the revenue for the 
support of the government from external sources, for her fields and fac- 
tories could not then bear a tax sufficient for the purpose. The customs 
duty this required maintained the prices of colonial staples at rates even 
higher than those which prevailed during the preceding reign, and ope- 
rated as a substitute for the encouragement before given by the govern- 
ment. It was on this account that the one factory, that of M. Crespel, at 
Arras, in the department of the North, which had survived the general 
wreck, was able in a year or two to yield to its enterprising owner and 
director a fair income with which to retrieve his broken fortune, and to 
again extend the industry in which it was shown he had such a deep in- 
terest. With the profits attained by one factory he established another 
until he finally became the proprietor of ten of the finest works of his time. 
His intelligence, industry, and enterprise gave an impetus to the culture 
and manufacture of the crop, and his example was soon followed by 
others in different parts of the country, and factories were established 
and worked with varying success. In 1823, Dubrunfaut published, in 
his work on the manufacture, information concerning the condition of 
the industry at that time, that he had been able to obtain on a tour 
among the principal factories of the day. From this work we gather 
the facts and figures tabulated below concerning the cost of culture of 
the beet and of the manufacture of sugar by some of the most progress- 
ive and successful manufacturers he had occasion to visit. 
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Dubrunfaut determines from his own observations as the cost of pro- 
duction 5.2 cents per pound avoirdupois for the intermittent process, and 
4.8 cents for the continuous. Colonial sugars were at this time worth - 
1.40 to 1.50 franes per kilogram or 12.7 to 13.6 cents per pound, and it 
was stated to be impossible to produce them at a cost of less than 5.5 
cents per pound in the Antilles. 

The above estimate of cost given by Dubrunfaut was for working 
about 1,000 tons per annum. For working double that quantity the net 
cost appears at that time to have been greater, and reached 5.8 cents for 
the intermittent process and 5.4 for the continuous process. 

From this time the industry continued to spread rapidly, and to pro- 
duce everywhere fruitful and profitable results, though, strange to say, 
no record seems to have been kept of the statistics of production in 
France until the year 1829, when it was stated at 4,000 tons. 

In Germany the industry did not revive until after 1835, when atten- 
tion was called to it by Krause of Austria, and Schubarth of Prussia, 
who went to France, the first in 1834 and the second in 1836, to study 
the progress and condition of the manufacture. As a consequence of 
these trips and the prominence given by the press of the information 
they carried home with them, the culture of the beet was inaugurated 
anew, factories were again erected in large numbers, and the industry 
soon became so powerful as to be competent to contribute to the reve- 
nue of the government. 


CULTURE OF THE SUGAR BEET. 29 


CHAPTER II. 
STATISTICS. 


The departments of France in which the culture of the beet for the pre- 
duction of sugar is mostly confined, or where it is most active, are the 
Aisne, Nord, Pas-de-Calais, Somme, Oise, and Ardennes. Beets are 
grown for the production of sugar in the other departments, it is true, 
but the manufacture is carried on there to a limited extent as compared 
with those mentioned, and it is a rare exception to find it in any depart- 
ment south of the river Loire or east of the Saone. These facts are il- 
lustrated in the following table, showing the number of factories in 
existence and the quantities of sugar (in tons of 2,200 pounds) produced 
in the different departments in the campaign of 187 7~78: 


0. of 

Departments. tactor- |Production. 

ies. 
ons. 

esate oto ty Dock Sees SSeRdocceseeeerscnt SSS Paes Seg Ss eR eee 91 83, 500 

See eee eee ee ee eh one nnn ere ere 156 | 99, 500 

Pan se NOURI ieee oe one a= Soe vo Soe ce bance ae doen Hewlec 5 Oe Lai telnntocteeee 96 61, 000 

6 Sole Eee i Seer peer e ee, Oy aes mE eee oe ee een ee eee 65 54, 500 

Oise ..----2 Pewee ce eee cee eee en ene eee ee een nee ee ee eee eee eee 40 33, 500 
has ERT CE SNe ap ag La lee a ins ee OE op ES Ne) 11 
ite Die, Gelade Be dae Apr pee = a RE al She gs Bt ONE a Eh Se Parner 2 
“ls pele a neat panied emir! 8 85 wh ERY AE EGES OL 18s CR da sane a 1 
i 2 THO tte pe Re tht es, = ee a ti pa EE Senay gE a hd BP ple i ee fee ee 4 
Coote & foe ess Suber opp Bes ol Se a rie ar 2A CE oh ae a 2 gd ee ees 4 
ARCH PISTENI Oe eee oe en nee sh OT VANS ACES PY Sk DUNNE deka pee AAR 1 
CELT) a) S077 je Sea ea as it oe ea ee eho eee claw ne Mas esse 3 
ae Leth oy eR Se ees Sane Pee ee re eee teeta eS ee bh ee eee ee ee ee 1 
SOLA SS OO SE eo eT ee ee ee ee ae ee ee ee ere 6 
Mouths: Bi-Moselle.. -- 2-2 eee ns She em Fe ee ee ee ee 2 

Meuse. --.-=-- Suabetd Seu seieete eae ee teen Joe pice es Seca Se IST Leeks 1 58, 000 
CGS eet me ee he tae ie RE eto as Re CRN lela de taeda ie eas Saw oR e hie apa 1 
TPF UE UU ESO RR ee eee ee ee oe eh Sener 5 
POO MOING ae hao ee aes an 4 ven ove awabann cess seteseteeat eed dsiutuel 3 
OPM TIOWTE f= <P tas ee es bak cose ewe wes Coane coed eteehe. Sh 00 Je.) Lees bo dese due 1 
Sted! al re ae SET TE ee ee eee eS a eee eS ee ee ee a ee 14 
SEL epPUEd OTS a ele a 4 ele oe a ee Ea eR ee oe See 9 
MITESE SO UIGH ie oc coms ee Soe oo oa cab ace soeeue eau eon Bee a ee © ae eee ee Fed 1 
MRI INSOLE cee tee ne een ic nia oe co ratn one san coume ce see ae ae eee pen se 2 
DONO sacs, s-- cee eake see ea ees BIPM Bae bee, ahays = Fr 4h ae eg ase ate an 1 

MME. shake oh ee ARB. Sy Ith i bobtelsh 5. uel ededal 521 390, 000 
RESO L WORKS «a's 22s sopenss oad Saawawocs $oue ss ote e een tek eediteweeen cee stan 143 
Factories with rasping works. .-......-- Ere Renee nee eee en et Lean cee k eke & 59 


This list is taken from the Liste Générale des Fabriques de sucre, pub- 
lished at the office of the Journal des Fabricants de Sucre, in Paris. The 
total number of factories given here varies considerably from that given 
in the official statistics of the condition of the industry in France and 
referred to as factories in active operation, which would seem to indi- 
cate the existence of a number of idle works. 

From figures we have been able to obtain from various sources we 
have constructed the following table, showing the number of factories 
in existence and the quantities of sugar produced-in France for the dif- 
ferent years from 1835 to the present time. The portion of the table 
forthe years 1840 to 1875, inclusive, was constructed by a writer in the 
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Journal des Fabricants de Sucre, and the figures for the subsequent years 
Ihave taken from various official reports. The figures of the table 
vary in some particulars from those given by other authorities, but they 
will serve to show the steadily increasing progress made by the indus- 
try during the time covered by the table. 


oH 5AS Se OR ==) 

oF a & 3 on Ss 

wo] a Ne wo) ay Ne 

Years. Be wesy Years. | 2S | foes 

Be | &288 Be | 288 
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BPI S ree re ae nid cece ga taseaelsiosecc 2, 200s | \LSO4—350 o-oo eee 5 2 ae 208 44, 669 
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IEEE Ys Pa PR ae Ee tn fees a ek fae Roe 9.1600) || SIS58—'59e ee Bee ae hr a ee ee ee 349 132, 650 
TBE Ee Re een: ee Seng oh 2am Sam Fat Ok A200! || 285960 222 Fie as DAE Oe ee 334 126, 479 
TRB GY Bes Se pk eS A eee Ss “eas PP Pet Oa 2OVOOOR SIBGORG1 ee ot Ee aera eee 334 100, 876 
tami pent Nes Soe een a BONOOON CGI G2 elo ee ae ee LR eters 346 146, 416° 
THEE SSA SRR IW aE Seven ar Su a (ir De 403000) (SG2S 688-2 S- eee terete ce emer 362 1738, 677 
TERT SB yee ES hee See eee (err ae 48/068 ll AS63642 a2 ee oho ee bok reer 366 108, 466 
Sy Se est aHeoS ae FARTS aes Beers 436 BON 226 1 (cL SG4-— Goes secre eee ee eee eee 398 149, 074 
TCR EERE RCs Si ia eee SOO SS hee 555 39/1994 RS65GG6cce 2. econ Dae ee meene 419 274, 014 
Los AUe ene conc ce cee tceer fae 422 22, 040: LOO Ol scone oeee nec nen CEeee eee 434 216, 854 
TUS ES ea es OS eee eee 389 26,959) |) GSG7—'G6B a2 5. Seater +..| 159 224, 767 
RASA. Aa Seok cation oo eee 398 30; 493) J868'69). ssc cke hse wep eomeee 456 206, 844 
SY Oe ee SO Raa eee ae bear 384 29)'560' I 1869-7 0y= 2 ee oe Sion bw bine 464 282, 136 
TPB EY bale Vite utiodng Fig py eaaeiae ae 325 29, 000) 1 AeQOni ac aan eee cc pee ae eee 482 282, 109 
TST Me GR SA RE at Ria 294 36,4907 LOG toast tees Meee eee 494 524, 429 
TES SHEN GSS Oe eae eras 306 40546" TSI22738. ooo cee Eee, 519 395, 254 
ECE Yee Ae ae eer 298 Oe DH A Siom ian cae mticc eee eee 527 383, 218 
Tk oe 2 Pe ES oats 304 640316) i Sia 9 eee ase ee ee 524 423, 822 
TERS 2 Ee Sea eee Ne 284 HG Goo AGL O— dL Onh as Seine cies etmenae eee 525 462, 259 
TEE EES SR VS kee ee Sate 288 G2 160 SiO aden a see eeteee ee RAR fate 502 243, 182 
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* The figures for the years 1826-’27 to 1834~’35, inclusive were taken from the work of Prince Napoleon 
Louis Bonaparte, entitled ‘‘ Analysis of the Sugar Question.””—English translation. 


The general statistics of manufacture of indigenous sugar in France 
for the years 1873, 1874, and 1875 are given in an official publication for 
the year 1875 as follows: 


1873. 1874. 1875. 
Number of factories --.-.- 1 Saas mite 5 aidiaines Sadeicm ce samme seas aa 532 543 539 
HeAHOLENS EMplOVOUE aes <= sees aac ce aels see ee siniceiae ae cmismeatee 73, 485 74, 875 68, 582 
Horcevemployed; horse-powerse. 2-225 -02s2sseee ae se senen coca 62, 819 69, 999 71, 335 
PTOdachion Ol HUAr (GOUS)).eewcn es sews tence cise caeseiceuesencene 409, 916 423, 222 463, 122 
Producion.oO£ molasses (tons), A2- . <= od dee nese ce ase ane apse 231, 770 214, 017 199, 248 
otal walueor Production Just scsusescesehltae cece eases a ceneet es $54, 185, 704 | $54, 294, 968 | $54, 425, 757 


In 1875 the laborers comprised 51,023 men, 9,367 women, and 8,192 
children. These figures do not include all those employed in the fields 
in connection with the culture of the beet, though many of these become 
distributed there during the summer months when the factories are not 
in operation. 

The next table will show the detailed statistics of culture of the beet 
in France for the year 1875, whether for sugar manufacture, for distil- 
lation, or for forage, and of the manufacture of sugar for the same year. 
It will explain itself. 
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CHAPTER II. 


METEOROLOGY AS APPLIED TO BEET-ROOT CULTURE—CONDITIONS MOST 
FAVORABLE—COMPARISON OF CONDITIONS IN THE BEET-GROWING DIS- 
TRICTS OF EUROPE—LIMITS OF CONDITIONS GOVERNING THE EXTEN- 
SION OF THE CULTURE—LOCATION OF SECTIONS OF FAVORABLE CON- 
DITIONS IN THE UNITED STATES—CONCLUSIONS. 


In the meteorological conditions of various sections we believe will be 
found the most important influences that have a bearing upon the limits 
to the extension of the industry we have under consideration. Inestab- 
lishing the culture of the beet and the manufacture of sugar therefrom, 
much of course depends upon the social and commercial relations of a 
community, but these are to some extent variable according to the de- 
sire of the population composing the community, and may be modified 
by human influences. Deficiencies in the physical or chemical characters 
of soils may be modified by the application of human intelligence, skill, 
and labor, but the influences which may affect the culture of the beet 
for good or evil, and over which we have no control, are those which 
constitute the subject for consideration in the present section of this re- 
port. In this branch of the subject there is nothing to be done but to 
make a comparison of the conditions of the section in which an attempt 
at the culture is contemplated, and those of sections in which the in- 
dustry is most prosperous, and enter into or abandon the enterprise, 
- according to the results of the comparison as they are favorable or oth- 
erwise. 

The principal conditions to be studied in this connection are very nat- 
urally those of temperature and moisture with which the plant may be- 
surrounded, and we are perfectly aware that, in order to make this work. 
complete, the examination and comparison of the conditions abroad and 
at home should be much more extended and exhaustive than we have: 
been able to make on account of the various limitations to which we 
have been subject. However, the results we may here make public will 
not be without value as a guide to those desiring to attempt establish- 
ing the production of sugar from the beet root in any portion of the 
United States or, indeed, elsewhere. 

The a.nount of moisture at the disposition of tie plant at all seasons 
of its growth is the most important factor in its normal development 
that will affect to any marked extent the quantity and quality of the 
crop and consequently the existence and progress of this culture. 

Temperature has an influence it is true, but, except it be too low, it 
has not the same power for evil that deficiency of moisture may have, 
and we have nothing to fear concerning too low a temperature during 
the growing season in the United States. In fact, the plant is more 
likely to suffer from too high a temperature during the summer months 
than from a deficiency of heat. 

In determining whether a section be favorable to the culture it is, of 

‘8SB 


34 CULTURE OF THE SUGAR BEET, 


course, of importance to note whether the temperature is sufficiently 
high to insure the development of the plant, and, after this, note must 
be taken of the rainfall with which the section is favored during each 
month. It is not sufficient to know that the quantity is equal to or 
above a certain average, but that it be regularly supplied, and also that 
the temperature is not sufficiently high to evaporate it before it can be 
made use of by the plant. In this study, therefore, it is desirable that 
we take into consideration as factors the average temperature, rainfall, 
humidity, and number of rainy days for each month during the growing 
season. . 

Upon consulting the map of the European states showing the location 
of beet-root culture, we find it generally concentrated toward the north. 
But, in the study of the meteorological conditions, we find that the quan- 
tity of rainfall during the year is greater in the south than in the north, 
and yet in the former section vegetation seems to suffer more from want 
of moisture than in the latter. Marié Davy justly explains this’ by re- 
ferring it to the evaporation due to a higher temperature, more direct 
sunlight, and a less number of days upon which rain falls. Thus he 
says :* 

Generally, rains are less numerous, more abundant, and less disseminated in the 
south thaninthenorth. Itrains longer and more frequently in the neighborhood of the 
coasts than in the interior; and, finally, mountains are a cause of increase in the to- 
tal annual rainfall, especially upon sides exposed to winds from the sea. The south 
of France, therefore, receives more of water in rains than the north, but the rains are 
less frequent. The temperature being higher, the atmosphere contains more of aque- 
‘ous vapor, with equal degrees of the hygrometer, and, when the condensation of moist- 
ure takes place, it furnishes a larger quantity. But the condensations are more rare, 
and, as the evaporation is very active, the periods of drought are long and sometimes 
very intense. Sections bordering on the ocean and the channel are more frequently 
rainy than the interior. * * * The French coast of the Mediterranean forms an 
exception to this rule. Here the annual rainfall is but 0.60 meter (23.6 inches) not- 
withstanding their southern position. This is because the rainy winds of the center of 
France reach the basin of the Mediterranean only after passing the Cevennes Mount- 
.ains, where they lose the greater portion of their water. 


Concerning evaporation the same writer says:t 


It is the reverse of rainfall. This phenomenon varies widely according to times and 
places. If we consider first the annual average by regions, we obtain the results 
snmmed up below: 


Inches. 
Plans of ine North Ob LaNCO 222 cose sas saclee chee sooo nee ee > coe ee 24.4 
PLNS OF URESWESt OLE TANCE 2ecss : secon cece Come wee ceseitaes cacee noes 26.7 
Plateau of the central region 5.2.22. {22 2222-22-22 coe nne foe oe pee eee enon n wane 34.25 
Southern Pramced. 4) A cjcuc 2. beet wos 2. Ja ose a Se. 2 ch eee 87.79 


Whether these relations be the sole influence tending to confine the 
beet culture of France to the limits mentioned above or not, it will be of 
interest to see what are the conditions most suitable to the culture as de- 
termined by observation, and what are the conditions recorded for the 


* Meteorologie et Physique agricoles, Paris, 1875, p. 190. tlbid, p. 193. 
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sections in which the industry has secured firm footing and has become 
a source of profit to those engaged in it. But before proceeding to the 
discussion of the records we desire to call attention to the notions con- 
cerning the conditions found by observation to be most favorable to the 
crop both as to the production of quantity and of quality. 

In this connection Briem* considers that— 

The temperature of the soil should be at least 50° F. at the time of sowing. A 
warm month of May favors germination. A dry hot July makes the roots run to seed; 
rainy August gives weight; dry September increases the sugar, while a wet Septem- 
ber produces the opposite effect. From May to the middle of June should be warm 
and tolerably moist, with a day temperature of 60° to 65° F. June and July should be 
relatively cool and rainy, with a day temperature of 65° to 67° F. Angust and Sep- 
tember should be warm and relatively dry with an average temperature of 64.5° to 
67.5° F. October cool and fresh with an average temperature of 47.7°. 


The sum? of degrees of heat required for production of sugar is di- 
vided as follows, in round numbers: April, 1,370; May, 1,840; June, 
1,980; July, 2,140; August, 2,050; September, 1,840; October, 1,530— 
total, 12,750 degrees Fahrenheit in seven months. 

Bassett gives figures for sum total of degrees of heat required for 
production of sugar which do not vary much from those of Briem. 

Dr. Kohlrausch § says: “Among the labors and studies having in view 
the law presiding over this plant (the beet-root) the meteorological con- 
ditions are with this regard well worthy of attracting our closest atten- 
tion.” 

Dr. Joseph Hanaman has just published the results of observations 
of 1877 at the station of Lobositz, of which he is director. The tem- 
perature and the atmospheric conditions were very favorable in 1877, as 
well for the normal development of the plant as for the formation of 
sugar. Thus the year 1877 may be counted upon as one of the best of 
the last decennial periods. The last months of growth were eminently 
proper to facilitate maturation of the roots, the saccharine content and 
purity of which were exceptional. The month of September was con- 
stantly dry, except toward the last days, and the nights were cool. 

Dr. Hanaman says: “The influence of the temperature explains the 
exceptionally high polarizations and remarkable purity of the beet of 
1877. Lobositz beets of that year varied in richness between 13.51 and 
15.64 per cent. of sugar, with a quotient of purity of 80.4 and 92.7.” 

The observations of Hanaman correspond with those of Deherain, 
who, by comparing the yields obtained in his experiments of 1875, 1876, 


* Journal des Fabricants de Sucre, October 23, 1878. 
+ This is determined by multiplying the daily average of temperature by the num- 


_ ber of days in the month. 


¢ Guide Pratique du Fabricant de Sucre, 1872, vol. i, p. 419. 
§ Journal des Fabricants de Sucre, 1878, March 27. 
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and 1877, and the temperature and rainfall from September 15 to Octo- 
ber 15 of the same years, found the following relations : 


September 15 to October 15. 


Years. a een DS Oinvan iy Orman 
Average temperature. | Rainfall. 


Inches. 
TORS oi ae eee cet ete eek ot db some kite aay 8087 ahr se2ee ees 2.64 | Poor beets. 
NST Grecate teas ae ceskiss sh cd acouas case pacse eae ces 590s4 Nahr. ese one: 2.17 Do. 
2 OE ENERO MORSE CE Ee ees eis. ~ Salen 510NS abr sss. 2-e eee 0.45 | Rich beets. 


We now come to the consideration of the meteorclogical conditions 
actually existing in the beet-growing districts of Europe, from a com- 
parison of which with those of a similar character in our own country, 
we must determine those sections in which we may enter into the prose- 
cution of the industry with the greatest probabilities of success. 

A very clear notion of the general conditions of temperature and rain- 
fall prevailing in the beet-growing districts of Europe may be obtained 
from the table of curves given in the lower right-hand corner of the 
European map. 

The curve of rainfall for the north of France and Germany is copied 
from a table of curves given by Marié Davy;* and the curves of tem- 
perature and rainfall for Cambrai, located in the midst of the beet-growing 
district of France, and for Halle, sifuated in the.most important sugar- 
producing section of Germany, are plotted from our own compilations. 

From these we see how closely the deductions made from a study of 
the recorded conditions compare with those arrived at by Briem, Hana- 
man, and Deherain, from their cultural experiments and observations. 

It was our intention when starting out with this work to confine the 
meteorological researches to the conditions of France, but the paucity 
and irregularity of the records of the climatic conditions of that coun- 
try forced us to look to other countries for the data we required. In 
this connection we find the records of Belgium, cared for by the illus- 
trious Quétélet, more complete in all particulars than those of any other 
country. From them, as given in his ‘“ Météorologie de Belgique,” we 
have constructed the following tables that will explain themselves: 


Average temperatures in Belgium for the different months. 


. a ro | 53 

mb 2 (o>) i) 

b e° a a 2 

Places. I 5 x | ws : 3 5 s | g 

5 il 2 on bs 2 bB Ep pe) ° £ 2 

Sie) 8) & |) Ss |8 is | se 

Be |) al 4 beet a os | 4 ee See 

1 — eee © 
Brpxelles Ao. 3 spcetan bres 35 96| 38. 12} 41.90} 48. 2 56. 12) 63. 14 64, 94) 64.40) 59.00) 51. 98) 42. 80) 38. 12 
PIOSG c= 222s ademea= cs 2s 32.90) 36.68) 41.36) 46.94) 56.30) 64. 22, 67.28) 65. 84 58. 82} 50. 00) 42. 80) 35. 60 
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DUAVElOG sc, 22 sep eswe ee 32.18) 32.90) 37.22) 46.04 55. 04) 63.86, 65.43) 63.86) 54.86 48.74) 37. 58) 33. 80 
AIO as seein scene oes 36. 32| 35. 24) 39. 02) 39. me 48. 20) 57. ay 62. 42) 55. 94) 53. a 40. 46) 32.90) 23. 80 
| | 
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Average humidity in Belgium for the different months. 

: i . : 

. be Oo oO it 

m & : 2 : 2 2 

Places. a{s8h4 ba 3 5 i a a a = 

PPE le re sl e)S!] 781312 bs 

Ee} 5 2 

Serre! a at ls |e at ae TS Pe |e 
STEIN oo ecin ain'e acs gon <i> 87.3 | 83.5 | 73.5 | 65.9 | 64.2 | 64.8 | 66.8 | 68.3 | 73.7 | 80.4 | 85.2 | 89.0 
(PLD. tee Se 91.0 | 88.7 | 81.9 | 75.0 | 69.3 | 68.1 | 68.9 | 71.2 | 78.1} 83.3 | 88.0 | 90.4 
SERIE fo sein a cons oon 89.2 | 88.4 | 85.4 | 78.8 | 71.8 | 75.0 | 71.2 | 78.6 | 83.8 | 84.4 | 88.8 | 92.0 
hin 2 Jee eae 85.0 | 86.5 | 85.0 | 83.5 | 81.0 | 69.0 | 75.0 | 82.5 | 87.0 | 89.5 | 85.0 | 90.5 
SS rote Sa a 92.3 | 91.4 | 85.8 | 77.7 | 74.6 | 75.3 | 76.9 | 80.4 |.85.0 | 89.8 | 90.3 | 92.2 
LD e a eee 91.5 | 87.0 | 85.0 | 79.4 | 75.6 | 74.1 | 77.2 | 78.3 | 85.2 | 87.8 | 88.8 | 90.4 

Relation between the numbers of years above the average and those below it. 
. 

: a B i 

PB 4 - as | 4 ai | ete 

Places. = Se lat - : 2 A g E F 

| LeeLee kee |S} @! él ere] s 

o & = 5 : ° i) 

ah et feat lea) Set ee) ess leat lal | Oboe: he 
oT os | 7-6; 86) 410) 86/ 86 | 7-7 | 7-7 | 68); 7-7} 410 2-12! 7-6 
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li [a eee 1-2} 1-1) 1-1} 1-2 )71-1) 22) 22) 41) M1] M1]. 1-1 
Sat a 65 | 47) 56/ 47) 3-8) 56) 3-8; 47| 47| 65| 56) 47 
Namur .--.... We sneeee---- 24; 24) 42/| 24) 33) 33 | 3-3 | 3-3) 33) 3-3) 33 | 2-4 

Number of rainy days for the different months—average of a series of years. 
; 3 a | oa 
: b | co o 5 
Val z oe 2 > 2 

Places. S 5 a = : E 5 3 8 E 

= z e BS 2 Bb Ep = S 2 g 

= i (iil War ES "Pal Sag IR PP a = n= Se Po 

mA te PS Tao BoP PCP awe] 6) Boe 
PESBIERGUDN occ sc ac wc sa 14.8 |.12.1 | 14.7 | 14.3 | 14.9 | 15.6 | 16.2 | 15.3 | 14.7] 17.3 | 16.1 | 15.3 
Cart Re eo eee 14.0 | 10.7 | 14.2 | 14.6 | 15.7 | 15.4 | 17.0 | 15.6 | 14.9 | 17.1 | 15.7 | 13.6 
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Stavelot ..-.---.......--- 12.5) 7.8] 89] 12.8 | 15.9 | 15.5 | 15.6 | 14.9 | 13.7 | 15.0 | 10.6 | 11.7 


Relation between the number of years for which the recorded figures are above the average and 
below it, as shown by the observations of a number of years. 
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Average monthly rainfall in Belgium expressed in inches. 
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Relations between the number of years in which the rainfall of the different months is below 
2 inches (50.5°) and of those in which it is above that figure. 
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These tables show certain relations that it will be eminently advisable 
to notice in the determination of localities favorable to beet-root culture. 
For instance, we see that the maximum ayerage of temperature will not 
exceed 70° Fahrenheit; that the minimum average of monthly rainfall 
for the summer months is never below 2 inches; that the averages for 
the number of rainy days during the different months do not fall below 
10; that during the summer months the averages are even above 15, 
and that the number of years in which the figures recorded are above 
the average is proportionally greater than the number of years in which 
they are below the average. And if it were possible to obtain the same 
extent of figures for the other countries where the industry of beet cult- 
ure and sugar manufacture is distributed and is prosperous, the relations 
would doubtless be found to be closely comparable with those we have 
just given. It is to be regretted, in connection with the matter of the 
introduction of the culture in the United States, that we cannot quote 
tables of records showing the average number of rainy days in our coun- 
try, for it has an undoubted influence upon the value of the crop. 

We may now examine the conditions prevailing in other beet-producing 
sections of Europe, as shown in the following tables we have been able 
to compile from the works of Quétélet, Dove, Marié Davy, Jelenek and 
Fritsche, and from the Atlas de l Observatoire de Paris, the Annuaire de 
la Société Météorologique de France, and the Bulletin de la Bureau Centrale 
de Météorologie at Paris. | 
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As before stated, the number of stations in France for which we were 
able to obtain averages or to find data sufficient to calculate averages 
from are very limited, yet the figures we present will serve to show the 
coincidence of the conditions in the sections. in which the culture has 
been so long established, and these and the other records of the table, 
taken in connection with the map showing the location of the culture of 
the beet, will form a subject of interesting study, and are of value for 
comparison in the selection of sections of other countries that will be 
suitable, so far as the meteorological conditions are concerned, for the 
introduction of the industry with chances of success and profit. 


TABLE SHOWING THE MONTHLY AVERAGES OF TEMPERATURE AND 
RAINFALL THROUGHOUT THE BEET-GROWING DISTRICTS OF EUROPE, 
IN DEGREES AND INCHES. 


BOHEMIA. 
Hohenfurth. Krumau. Budweis. Winterberg. 
Months. = a ae aT 
ain. ain. ain- ain- 
Temp. | “gay. | Temp- | fan. | Temp. | ‘fan. | Temp. | “tan, 
22. 95 50 30. 20 Buy) 28. 24 34 28. 40 -728@ 
25. 90 35 33. 75 . 34 26. 17 52 33. 80 1. 02 
34. 6L . 66 41. 63 «46 36. 80 60 36. 86 47 
43. 30 “iD 48.16 59 49.71 92 45. 57 1.10 
53. 60 1.16 60. 53 125 54. 55 72 62. 76 94 
59. 86 2. 00 66. 70 1. 50 60. 24 2.08 59. 88 1. 90 
63. 21 1. 96 66. 20 1. 64 66. 76 2. 06 66. 92 2. 04 
61.14 2.16 68. 16 1.10 61. 43 1. 69 67. 67 1.20 
§2. 21 1.19 60. 65 1. 01 58. 87 - 98 56. 42 59 
44, 56 - 92 51. 00 - 78 46. 81 .30 47. 42 1,37 
33. 78 93 40. 71 - 59 35. 44 55 39. 70 1. 28 
27. 57 58 36. 41 - 52 28. 08 30 34, 57 1.47 
Rehberg. Stubenbach. Schiittenhofen. Neu-Bistritz. 
Months. Tuy ea ee a eee MMi oe 
Temp. aa Temp. oul Temp. aa Temp. Fane 
MAMMA I. oct. scee a se- =~ 21. 94 2.77 24. 35 2. 42 27. 09 . 46 22. 12 - 92 
RIGDEUAEYs. 2 -- 0 hu ee sus 26. 80 1.79 31. 91 5. 82 34. 09 . 63 26. 62 41 
LIU 1 a el Pere 33. 69 3. 05 33. 34 1.73 38.19 2 33. 40 . 81 
LA Sdt) 3 0450 seer Cee 41. 02 1. 90 45, 44 5. 00 45. 95 82 42.89 1.14 
yee reo <----peceec ae 50. 34 2. 65 54. 15 2.09 55. 33 1.98 52. 36 . 96 
Une - eee eeaceee 56. 98 3. 05 61. 77 3. 89 59. 68 2. 09 57. 45 1.70 
JE co FS eee 59. 41 3.14 61.12 3. 22 62. 94 135. 61. 16 pl 
PuISusbeasere s-ssses—202252 57. 81 2.14 60. 76 2. 00 63. 16 1.97 58. 73 155 
Septeuiber=--..=--624...-- 52.16 1.41 47. 97 2.19 58. 73 eth 53. 20 1. 60 
et Se Se ees 43. 52 1.71 41. 84 4.10 49. 62 . 66 43. 43 1. 09 
PO GETIED Sere anos ks cee ae 34. 68 2. 89 29. 97 2. 56 40. 66 -79 32. 29 1.08 
LOT 0 eee 26. 55 2. 85 31. 83 3. 25 33. 87 56 26. 73 2. 23 
Brzecznitz. Strakonitz. Pilsen. Brzina. 
Months. = ; zs 
Rain- =e Rai — 
Temp fall. Temp fall. Temp. fall, Temp f aL 
JEM Ch a 24. 30 81 33. 44 48 24. 35 43 30. 41 42 
L0G) Ey ie ee 28. 38 . 54 30. 04 94 28. 06 47 32. 12 23 
Marcle ee LS 36. 84 aad 32. 23 1.11 38. 30 . 34 38. 92 33 
2D URE. 3 ee 47. 35 . 82 45.10 77 48. 31 Pa HS 49. 63 71 
oN Baa Cee eee 55. 09 qm bf 58. 62 1.12 57.52 1. 05 59. 68 1.35 
LUTTE Bes ee ee 60. 31 1. 80 64. 50 2. 24 62. 94 1. 47 64.13 1. 43 
JST Sb Be it ee SE See 64.15 1. 05 66. 11 1.38 66. 45 1.14 66. 83 1.32 
7 PEG PTIS see acne ema 61. 97 1. 46 66. 47 $250 65. 10 . 96 66. 52 1.32 
September........-.---...- 55. 38 1. 02 57. 22 48 58. 30 .81 59. 46 1. 08 
OS as a 46. 92 -41 45. 88 aa 48.11 . 64 50. 79 45 
SOG) - 36. 86 1. 08 41. 75 . 80 87. 06 .49 40. 60 . 46 


UIG0t ee 33. 13 1.12 30. 67 42 31. 59 . 36 32. 36 - 62 
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Table showing the monthly averages of temperature and rainfall, §:c.—Continued. 


BOHEMIA. 
Teplitz Deutschbrod. Karlstein. Piirglitz. 
Months. Hi ees 
ain- Rain- Rain- Rain- 
Temp. | ‘fan. | Temp. | ‘fan. | Temp- | fan, | Temp. | “san. 
ANGRY Pose see see ees <a 22. 71 . 63 24. 75 74 32. 99 . 48 30. 44 43 
MEbIGALY = sedek < suerte 27. 07 - 56 28. 62 45 32. 66 . 24 30. 05 . 40 
MaTCN sastesm acai csssoe 34. 75 . 84 35. 92 69 43.14 . 58 38.28 BY 
pA mrilys® = Sam jenrjecucissce =6 43.79 - 66 45. 39 88 53. 87 - 50 48. G1 . 62 
MAY) (nace oceans cseces shic 50. 88 1.10 54.75 1. 02 64. 00 1.58 57. 83 1. 06 
EHUNO) 25 Soe e Ree Ee bene es 2 56. 48 1.14 61.54 1. 66 69. 00 1. 57 64. 50 1. 44 
CUAL eas a Se a a 60. 44 1.12 64.15 1. 48 71. 76 1.00 65. 08 py 
IACUSh see = seca ceeee ce 58. 84 1.16 61. 99 1. 36 68. 38 . 67 63. 55 1.02 
September .-...-..........- 52. 93 1. 03 56. 48 87 63. 95 . 76 54. 53 .59 
MCtober sn eos acasstcmemaae 45. OL aFalyl 47.73 70 50. 50 -39 50.18 . 62 
WNovensber s.-55..l22.5 =) 65 35. 02 poe 37. 90 72 43. 07 . 53 40. 44 . 52 
MeLeM pel cree! nese e~en 29.79 - 91 29. 37 71 32.17 .18 32. 71 .29 
| 
Smetschna. Saatz Libolitz. Schossl. 
Months. gears Raa : : = 
Temp. Boe Temp. se Temp. ae Temp. ae 
24. 93 53 25. 88 <8y/ 27. 39 . 44 25. 20 43 
28. 69 -28 31.14 . 20 29.59 | . .32 28. 80 45 
36. 19 45 39. 54 .78 29. 86 - 33 29. 37 37 
45.79 B45) 47. 80 . 87 45. 55 oon 41. 63 48 
55. 29 . 99 57. 85 . 83 33, 04 1. 27 53.49 |. L16 
2.44 1.05 62. 85 1.16 61. 97 1. 23 62. 31 Iea7 
65. 46 1. 08 67.15 1.39 63. 25 1. 26 63. 389 1.10 
63. 52 79 64. 83 1. 02 63. 23 . 82 60. 10 1.03 ¥ 
57.11 .81 58. 44 1.09 57. 27 1. 33 56. 64 . 68 
47. 44 44 49. 42 . 28 44.49 .81 44. 85 5d 
INOVOMPCE 22-05 s2s5 sche 37. 36 57 87. 54 94 41.50 atfil 36. 55 -48 
PECEMDEE Een 5- > sacisie = cee 29.68 . 54 32. 79 57 16. 41 22 24.75 29 
‘ Czaslau. Prag Zlonitz Leitmeritz. 
Months. = 
Rain- Rain- Rain- , ain- 
Temp. | “fan, | Temp. | “gu. | Temp. | ‘fo. | Temp | gan 
DRRUALY, saeco soe oes Seas 32. 92 aoe 27. 61 35 25. 74 27 26. 28 - 60 
PO QTUANY: @ ies. -acisjen cos ee 31. 08 .57 31. 39 26 30. 13 - 32 30. 47 45 
IMAC Boe nne occ -c- Se eee 39. 60 . 34 40. 87 36 39. 47 38 37. 22 » 52 
notches ee ee 50. 12 . 64 52. 61 49 48. 81 -47 47. 53 Faye 
SIMI oe ee ee ae ce sini eis 59. 50 1. 08 60. 49 77 52. 28 72 58. 37 1. 03 
LG ee ee a 64. 22 . 94 65. 95 1.05 63. 23 1.59 64, 29 1, 40 
PROUY 2 ot cpe ate = oe coisas senate 69.10 1. 06 69. 62 92 66. 83 - 96 66. 56 1.39 
PAE OST Bitte ae min win aime, Sereinisie 63. 86 1. 42 68. 56 84 64. 45 . 92 66. 00 - 98 
SOPHOMIDRL neo - ay> 56 act's he 61. 97 BYP 61. 81 57 59. 43 . 62 ‘59. 09 - 69 
WCTODET tae see ccncnc os accene 52.19 . 65 50. 29 36 50. 50 .42 48. 97 - 81 
INOVEMDER ser os conc. -ceese 41. 50 . 52 | 39. 92 45 39.11 47 39. 11 - 66 
ECOMDEL see oe oc: ac a5 =05 2 31. 87 . 24 33. 53 387 34. 79 . 34 29. 84 . 55 
} 
Landeskron. Senftenberg. Konigsgratz. Teutsch. 
Months. : 2 7 ; 
Temp. etl Temp. ae Temp. Boia Temp. pny 
URE? onenacesesacgcRgahe 23. 13 . 92 30. 31 . 93 + 24.75 . 80 29. 28 - 48 
IM ENO? = So agooseceseeode ‘ 27.70 HOW 30. 25 1. 22 7 25. 54 52 28.18 . 54 
March accmetecemassiecc ses 2 35. 94 . 86 32. 20 . 88 35. 62 . 67 38. 64 .37 
Yay al epee se = Sees aseoaecnce 45. 07 . 84 43. 63 1. 02 44, 62 1. 03 48. 38 ot3 
IE eee oe Bebo csoomoe 56. 05 1. 52 57.27 97 54. 61 TRIS 59. OL 1.50 
DNs = 5 Se - aaa ceattswee asic: = 62. 69 1.74 64. 41 1. 85 62. 47 1. 40 66. 02 397 
OLY ice ses case eeeee Boies 65. 73 1. 50 65. 55 1. 50 65.19 1. 33 68. 05 . 76 
PATER Dose oats censors a= 63. 25 1, 24 64. 7: 1. 84 61. 99 1. 43 67.82 | + .92 
NE PUOMINSD aso Soke 56. 01 1. 02 56. 10 1.24 57. 02 - 91 60. 06 45 
October..-.-.. 47 23 ee 51. 00 1.18 47. 44 yal 45. 97 76 
November . Z 36. 91 1. 05 34. 66 - OL 36. 16 . 82 39. 90 1,19 
MUECAMDEL ooo cccjcomeeo once 29. 23 1. 02 30. 39 98 29. 50 79 33. 15 - 93 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


BOHEMIA. 
Trautenau. | Hohenelbe. St. Peter. 
aL | Temp. | ay" | ‘Temp. | ¥30 
112 24. 01 L511 23. 27 . 68 
L25 27. 09 1.122 26. 08 1.14 
- 87 33. 57 1.27 33. 26 1.40 
.99 49.82 | 1.10 43. 50 1.49 
1.95 52. 43 1.13 | 49.19 . 88 
1.37 58.39| 149| 55.36| 245 
2.71 60. 96 1. 52 | 59. 70 2.75 
2. 67 59. 52 1.53 57. 07 2.32 
- 61 54. 41 1.10 51. 89 1. 83 
"alle li eal | 1.15 46.22] 1.92! 44.47 1.06 
Mivanher........ 2.2... } 7 34.99] 1.51 32.70 1.32 
2 PEP Se ee Bedale 1.51 29.12] 1.55 27. 34 2. 02 
| ; 
Emden. § Lingen. Loningen. Minster. 
’ 
Months. Sab GMs 1 et aie re 
Temp. | ate Temp. | ae | Temp. | a Temp — 
| ’ ; 
34.41 1. 85 32.18 1. 84 32.11} 2.14 33. 33 2.41 
31.37.17 > 1.50 33. 86 -95 33. 81 | 16 37. 51 1. 63 
37. 69 | .75 39.38 | 1.41 38. 7 1.98 39. 90 1. 06 
50. 86 . 88 47.7 1.39 BS fa | or | 47. 46 2. 36 
54. 24 2. 24 57.18 3. 32 Dl. 40" [scneee ee 55. 87 3.41 
59. 74 2. 93 64. 67 2. 60 64. 60 sess ate 60. 96 3. 40 
61. 27 3. 67 66. 7! 4.61 | TS ig eee tas 63. 25 2. 57 
60. 10 3.15 65.19 3.58 65. 01 4. 28 62. 51 2.79 
59. 16 2.15 58. 71 1d | 58.42 | 2.00 57. 85 2. 00 
51. 06 2.78 52. 82 1.99 52. 57 -73 50. 02 3.44 
NeweMbers.~ 52. ee |} 42.22] 2.04 40. 82 2.49 40. 56 3.35 42. 64 | 2. 01 
eeember .....- 6 Joo... --| 25. 27 2.61 34. 77 1. 63 34.14 | 1. 86 37. 09 | 2. 35 
Giitersloh. | Paderborn. Salzufien. 
Months. (SS SESS SS 
| | | 

Temp. | Rainfall. Temp. Rainfall. | Temp. | Rainfall. 
CE ee 31. 54 2.39 32. 31 1.72 31. 82 | 1.68 
_ 2 EE So ee 34. 25 | 1. 66 38. 33 1.59 , 38. 80 | 2.30 
LL aes ee ee 41.05 1. 86 40.44 1. 46 44.20 1.35 
PERRIN son Sans os tas shoda- 49. 71 1. 93 49. 65 1. 92 51.17 1.71 
Lo eae eee 58. 28 2. 20 57. 30 2.77 59. 32 1.91 
<r e 64. 60 2. 73 64. 90 3. 21 65. 57 2.53 
OU i eee ee eee 66. 54 3.18 66. 90 3.10 68. 06 a Bais 
LL i or ee 66. 30 2.95 66. 02 3. 60 66. 09 2. 62 
SE ee 60.15 2. 25 60.17 2.14 61. 52 2. 21 
JET Sr oa eee 52. 02 2. 64 54. 08 2. 23 53. 25 2.10 
Dsgomber oo<= < ~252-5-~-- 43. 82 2. 30 42. 22 2. 54 43. 57 1.93 
LL TET 1 ee 38. 40 2. 28 38. 64 2, 24 41. 03 1.56 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


AUSTRIA. . 
Kremsmunster. Linz. Gresten. Melk. Korneuburg. 
Months. 7 : 3 : ; 
Temp. ty Temp. ate Temp. ae Temp. pai Temp. ss 
26.283] .92.| 31.21) .60 | 28.67 |...2-:|\ 31.64 1) (ean a2Gs ~44 
28.49 | .91| 32.14] 1.01 29.68 |} .82 | 31.38 | .26| 32.47 -39 
36.91 | 1.02 | 38.69] .43] 37.67] .58| 39.45] .05)| 40.82 19 
AV.17 | 4.06 | 50:36) .76)- 51.10 | 250 | 53/274 scceee 52.14 . 28 
53.31 | 1.43 | 60.69 | 1.06 | 60.73 | 1.69} 61.07] .93) 60.51 -93 
61.03 | 2.15 | 67.62] 1.69 | 66.94 | 4.71 | 70.32} 1.85] 69.55) 1.43 
64.40 | 2.2 70.75 | 1.55 | 66.47 | 3.66 | 69.85 | 2.59 | 68.29} 1.67 
63.28 | 2.08 | 69.00 | 1.19] 66.66) 1.88 | 69.64] .70} 69.58] 1.21 
Mepremper-te. ct). f2-3-.-3- 56.48 | 1.25 | 61.12 | .36) 59.34) .33 | 61.93) .96) 59.61/25... 
October ---.....---<--.-..--| 46.78 | 1.14 | 53.35] .77 | 53.351 235 | -55.47 | 124 Ones . 76 
WNicveInbareme.< 221, 26-6552: oY..02')'. 95 | 38:45) 54") - 32.0 oes ee. 34,02 |e 39. 38 . 60 
PCOMpSE cea. cs stevens 30.20 |° .96 | 38.50] .56| 29.68 }.....- 32:25" | seaome 32. 41 - 46 
Kahlenberg. Wien Briinn. Oderberg. 
Months. he ae ae ee 
ain- tain ain- ain- 
Temp. fall. Temp. fall Temp. fall Temp. . fall. 
“Jerri iha@ So sec Be eceeD eee 27. 50 . 82 32. 41 . 53 20.19 - 50 31.71 49 
MG DINUT Ye aes coco semen ae 32. 05 . 38 35. 36 45 34. 99 44 29. 55 55 
33. 93 . 26 43.30 -42 39. 49 45 32. 72 - 62 
50. 61 .24 53. 99 . 54 55. 99 49 47.91 47 
58. 80 1. 57 64. 02 73 63. 50 1, 02 58. 60 1. 28 
67.75 1. 28 69. 69 1. 09 61. 25 1. 05 64. 41 1.75 
JAD) Wesgcgeroc sete ses tegaece 66. 88 3. 03 72. 98 . 86 66. 76 . 99 67. 89 1.43 
2a GTR ere Ge Rode ae IEEE 70. 50 - 55 72.10 - 97 72. 50 1. 03 66. 72 2.22 
SMP LEM DOP eee ase h nam ap s/-)a= 57. 20 .29 61. 70 - 60 59. 74 - 61 58. 58 . 36 
MRCROB OY teens. ces = 22 = ae 54. 57 1. 00 54.17 - 62 50. 74 - 65 53. 87 .61 
MWEreMIDEI A = s-52.50->-.026- 38. $2 . 63 43. 30 - 53 41. 00 70 32. 47 1.59 
WMECEMNGR: aah scha-.-c22ce 30. 02 . 90 2. 53 -44 30. 65 oor 29. 82 43 
GALICIA. 
Czernowitz. Jalso. Stanislau. Lemberg. 
Months. ae =e ay =o 
ain- ain- ain- ain- 
Temp fa, | TemP pan, | POR gan | So 
DEST UE A) SRA es See 27. 31 . 89 27. 37 2. 33 22. 78 . 84 24. 33 1.20 
LDR) Sy ees Soe edeecas 24.79 1.39 25. 09 1, 54 27.35 . 96 27. 39 1.13 
Gir Gling 9 eh apoE coe 32. 23 1. 42 32. 23 1. 40 31. 54 1.27 32.17 1.56 
SAS ae se esdae sss Sa = ee 49. 37 2. 20 49, 82 1. 94 48/32 1. 72 47. 48 1.73 
TG BBE e OSC: SEE Cel 61.77 2.03 59. 18 3. 55 60. 15 2. 90 58. 75 3. 41 
TEL Geo Sa enon on pebeepeedes 7.37 4, 56 62. 23 2. 33 66. 59 8. 34 64. 52 3. 93 
Sy doggeegoc Se Sa eppepede 70. 09 5. OL 68. 48 3. 80 68. 50 3. 87 67. 49 3. 43 
LATER eee aoe sae e eee 68. 48 2. 80 67. 53 1, 92 68. 32 3. 37 66. 49 3.01 
September .......--------- 57. 22 1.15 58.75 2. 36 57. 81 2.45 59. 27 1. 64 
SACTONOD Oe sence se eos ae EE 54. 79 1.31 57. 23 1. 63 50. 79 2.12 50. 57 1, 55 
November 34. 61 1,70 32.11 . 59 39. 02 1. 44 38. 64 1.47 
December 29. 56 1. 03 29. 52 1. 20 27. 27 111 27. 34 1. 53 
Rzecow Saybush Wadovice Krakau 
Months. = 
Rain Rain- Rain- ain- 
Temp. | ga, | Temps) “gan, | Temp. |) eee 
QR AY a 0a sess SO OOS aOge 29. 52 LaSholSoocece aoe 1. 28 25. 12 1. 55 25. 02 . 86 
February 25, 05 TID a\ see ee 2.17 27. 30 Bars 29. 06 1.25 
MATCH Seee- s=— 32. 23 e048 sf aneae eee 2.13 41.10 1. 89 38. 28 1.15 
wat upd AES 5 on eeoces 48, 25 22 Ws crap cowie 1. 82 48. 38 2.15 50. 01 . 84 
1 29) a Spee Cee Rec aaoon 59. 96 PADS Mee ere occ 2. 81 57. 52 3. 68 61. 23 1. 34 
PUM NGS ae ona wipes aeeeeee 63. 84 PERE Bee a he 4. 26 64. 34 5. 26 67. 58 2. 51 
JUS? 2)5¢ Sopa pS ep eee Ro OCoOS 69. 00 3:95: |wcmie ste smn 6. 45 61. 72 4.13 68. 50 3. 02 
August ......4 Eee Soc 68. 20 3:04 Wl. soe aeeeee 5. 58 61. 25 2. 38 68. 05 2.25 
Septamberss.....02-2.cseeee 59. 88 2.163 se os eee 2. 02 59. 79 4. 08 60. 64 1.73 
WCHONGUR Sas -<s\tes sos aes =e 56. 87 15400]: oe eae 1. 06 52. 00 3. 57 51. 90 1.36 
INOMGMDOL Sea c. viva cseoceee 32. 90 mL (Th) eee ee As 1.59 32. 13 1, 92 39. 59 1.30 
DM egpembersa tele e sec cccesses 27. 28 3 ry fl este a7 (al 29. 62 1, 82 29. 09 1.20 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 
SAXONY, SILESIA, &c. 


Freiberg. | Dresden. Altenberg. b dpgthecors Zittau. 
Months. ae a ee a See ct s#${wvrT | 
Temp. ies Temp. ‘tail Temp Bain: Temp. | . Temp ba og 
ULI Des 27.28 | 1.58 | 29.19 | 1.48] 23.85 | 159] 26.35 | 1.92 | 25.83 | 2.05 
eurMary .- ="... aa 31.67 | 1.15} 33.31] .63] 29.48] .60] 30.69 | 1.24) 30.29] 127 
_ LTE 38.48 | 1.68 | 39.92) 1.47] 33.22 | 1.67] 33.58 | 3.08 | 32.47) 1.51 
J eee 43.63 | 1.68 | 46.60 | 131] 43.48 | 1.58] 41.90 | 2.39) 45.88) 1.67 
a Se ee 52.61 | 2.73 | 58.33 )1.75 | 54.28/ 1.88] 51.13] 1.86) 53.93) 2.15 
PNG ee ae on acscot le 62.42 | 2.88'| 65.17 | 2.75 | 58.73 | 3.87 | 57.58 | 2.92 | 6105] 3.06 
[1 Se 2 65.19 | 3.61 | 67.48 | 3.12] 61.03 | 4.70} 58.96 | 3.17 | 62.92 | 3.17 
ee ee 63.55 | 2.14 | 65.35 | 2.29] 59.74) 4.03 | 58.87 | 3.79) 60.91 | 2.74 
> PEE Se a a oe 56.35 | 2.32 | 58.26 | 2.00 | 52.84 } 3.47] 52.75] 2.30] 56.53] 174 
UI Sp ee eee ss 48.42 11.85 | 50.05) 1.09) 46.15) 1.40) 45.12) 1.46) 48.29] 1.28 
RESMAAGE |. 20 2822.50.82" 37.67 | 1.83 | 38.84 ]1.48] 33.55 | 2.18 | 33.76 | 2.83) 36.01 | 1 d1 
BSBCEIRDELD =: 525 <- anna 25-22 31.08 | 1.76 | 33.69 | 1.66] 28.96 | 2.35 | 28.62 | 3.77] 30.51) 2.05 
Gorlitz Landeskrone. Sagan. 
Months. Ra 
Rain. | Rain- in- 
Temp. | fy. | Temp- | fan. | Temp. | 1 
ae —— 
LU Sel 12.69 | 1.33 |} 23.73 | .91| 25.41 /1.04] 27.42) 1.28] 31.44] 110 
LCDIPTDR ——  —a a 21.42 | 2.14) 27.70] .98| 26.71 | 1.22) 29.57] 1.73] 35.38 . 87 
ip pS == eee 26.64] 1.36] 35.94] .48) 32.83 | 107] 31.69) 1.55] 3875) 1.19 
27 FASS 43.07 | 1.92] 45.07] .84] 45.66] .98] 48.23] 1.40] 49.44] 1.68 
> open 3a a 55.15 | 2.60 | 56.05 | 2.80) 55.24) 1.06) 59.23 | 1.97 | 55.06 | 2.50 
LE Se ee 61.21 | 3.07 | 62.69 | 5.80 | 63.43) 195] 65.48 | 3.37] 62.94) 3.50 
Lop 2 Se a ae ae 63.21 | 2.69 | 65.73 | 3.22 | 65.98 | 2.31 | 67.75 | 2.79 | 68.00] 2.62 
0 a eee 58.33 | 3.66 | 63.25 | 3.69 | 64.85 | 1.94 | 63.93 | 2.92 | 66.88] 2.57 
ut El 3 OS a 58.28 | 2.43} 56.01) .97| 57.11 ]1.22| 5875) 141 |] 62.38) 1.44 
JD Tea 45.10 |} 1.75 | 47.23] .53 | 47.82) 1.52) 51.83 | 1.89} 53.38] 1.22 
WIMEROBE oe Sos os cod ne 33.60 | 2.25 | 36.91 | 2.02) 35.26] 1.20] 40.37 | 2.11 | 43.25] 155 
December .......-. .-..---- 29.59 | 1.49 | 29.93 | 1.01} 29.55|1.31| 2883/ 1.43] 38.46|/ 109 
i 
Breslau. Neurode. Proscau. | Neisse. Leobschiig. 
Months. - fa) es =a fa — 
Temp. | fall, Temp. fal. Temp. fall. | Temp. | fall. | Temp. | ¢. all. 
DT hi ee 27. 34 72 | 22.12|)1.79| 27.06 hoa 72 | 27.24) .75| 26.69) 1.33 
LLnL a Se 31.89 57 | 27.06} .96] 31.08) 139] 31.87] .52] 31.87 - 99 
_ es See ee 38.35} .7 31.81 | 1.41] 34.75-| 1.39] 36.97] 1.17] 39.09] 1.67 
UL Se eee 45.93 | .98 | 45.48 | 2.57] 48.68 | 137] 50.48 | 2.37 | 4847) 1.90 
ui 25 25 eee eee 58.98 | 1.31 | 55.74 | 2.77 | 59.46) 1.97 | 59.48 | 1.96 | 59.07 | 2.50 
ih.) ee 61.70 | 2.12 | 61.43 | 4.82] 67.37 | 3.35 | 66.25 | 3.57 | 61.66] 3.46 
UL. eee oe 67.75 | 1.83 | 64.05 | 4.06] 68. 74 | 3.88 | 68.46 | 2.93 | 67.56) 3.60 
BEEN: S28 8. oo se = eo 66.97 | 1.55 | 61.97 | 3.63) 67.30 | 5.06 | 67.58 | 2.76 | 66.97 | 2.25 
Sepenmiene. .. 8S 4-2 sscc se 59.97 |. 1.30) 57.27|198| 59.88) 1.95} 61.03 | 2.17 | 59.72] 2.20 
0 A: 5 as eae 51.10] .96| 48.36 | 1.82| 53.33] 2.03] 52.52/159| 51.24] 1.93 
MOVEMBER S... os 5-2 eses 40.89 | .88| 34.77 | 2.18| 36.50 | 1.70 42.53 | 1.45 | 41.23) 150 
MOGEMPELU.. - 3. 0 = #5 «ssw es 31.31 | .88| 29.64) 2.18] 32.16| .94/) 32.69; .91] 31.31 | 149 
Ratisbon. Kreuzburg. Posen. Warschan. 
wha Rai Rai Rai Rai 
2 2 in- in- 
Temp. fall, Temp. | fall. | Temp. | “fy, | Temp. | “fan. 
24. 56 1. 04 27. 27 1. 67 27. 28 1.12 
29. 29 1. 34 29. 52 1. 04 29. 06 1. 03 
32. 23 1.35 38. 57 1.70 31.18 1.49 
48. 68 a7 45. 91 1. 43 48. 32 1.27 
58. 80 2. 45 58. 94 2. 52 58. 35 1.73 
63. 86 3.19 65. 59 3.12 66. 72 2. 29 
68. 20 3. 09 67. 84 3. 34 68. 65 3. 54 
67. 65 3. 99 66. 52 3. 42 7. 62 2. 58 
58. 37 2. 02 59. 50 2. 20 59. 03 1. 93 
52. 35 1.56 48. 22 2.15 52. 19 2. 64 
34. 02 1. 92 40. 89 1.37 38. 55 1. 92 
_LES ST (2 a eh ne ee 26. 81 1. 26 31. 84 1.59 31. 84 1.20 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 


BAVARIA. 
Andex. Peissenberg. Miinchen. 
Months. a - 
Temp. Rainfall. Temp. Rainfall. Temp. Rainfall. 
PABMAGY on . eee nko - See soe 29. 37 1.18 28. 24 - 28 29.75 -75 
PLODTUALY snc cepil <a se eee aint 31. 32 . 66 30. 78 - 23 33. 28 - 68 
March 38. 03 1. 03 33. 85 «34 41. 22 - 40 
2 a eee ene 48. 04 94 43. 21 - 50 . 50.43 1. 36 
INE sos oe Ae tse 3B oe Sse oe 58. 96 . 94 52. 30 1.16 61.12 1.71 
PING Ws oat sey coke aio - Slee ae 65. 08 2. 07 55. 92 1. 69 65. 62. 2. 46 
QULY \- Jomo a te inet acts 67.71 1.61 60. 51 1. 69 68. 25 1. 62 
PATO TIS ties eile x ied faye im Sere Sloe 66. 00 1. 90 60. 26 1. 63 67. 60 2. 03 
DeEpovombeEse -- a5 eo vee =e 60. 80 - 60 53. 56 ib iz 61.12 111 
Olen il.) ee ee ee 48, 92 - 62 44. 51 - 73 52. 78 1.59 
INOW Om Neier. 2 eu ate - ae os 37.18 . 64 35. 89 -47 42. 53 . 89 
(December sc. - 5-0-0. 5-5 29. 73 - 66 31. 12 - 32 38. 53 «40 
Augsburg. Regensburg. Wurzburg. 
Months. 
Temp. Rainfall. Temp. Rainfall. Temp. Rainfall. 
APMGAT Yi cme <,-ee= 2 <= shal ates 25. 95 1.12 26. 87 - 61 32. 50 - 66 
MeDIBALY: 4 -ms-5,-6 sa sie 30. 76 799 31. 66 54 34. 68 aril 
aR Aer poe ete os< 5 oni ap 38. 14 1. 08 38. 12 - 56 41. 54 . 69 
PAN DLLs ah t-eisia role <telergeie 48. 02 . 83 49. 55 - 60 52. 25 ~ SL 
OM ay = apa ateter= doitietass «% wii sme 56. 62 2. 07 59. 11 95 61. 07 . 59 
dune 5) jee en 61.21 1. 88 62. 67 1. 20 66. 81 74 
CmULY cose Ser = 64. 63 2. 33 65. 95 1.35 68. 29 © - 56 
OAGTOUS fee -ee == he tes aista ins 63. 43 1. 87 64. 36 1.33 67. 08 . 56 
September 57. 22 1. 60 58. 01 . 95. 61. 23 -58 
DIGLONOLAS we - = Sse si Gao ems 47.12 1.11 47. 91 -72 51. OL 42 
MOVOMMOs. = 2-6 sass 'cine ee 37. 40 1.35 37. 06 . 76 39. 47 - 82 
MCCOMB Rees co s5 <a set 31.57 1. 04 29. 66 .78 33. 51 41 
RHEINTHAL. 
Goersdorf. Strassburg. Hagenau. | Karlsruhe. | Heidelberg. 
Months. ae aR = ay a 
ain- ain- ain- ain- ain- 
Temp. | "san. | TeV: | gan | TEMP. |" fan, | PEMD: | fay, | POU ea 
(RTE & SAee eee ee Epeice,4 Ge sce cee Lee Gi Ge-ceacc| (chil RE aaarec BOG eae 1.88] 31.62] 1.68 
HODIUALY cee 2- sew oe seis oie seme mele ROSS! || oaieleiuin == [Pekar |e <le l= — me TA gees 1.81 | 36.43] 157 
Biter Oly see Wes 3-188 ke SE ote ate NBO! | Soe BS. ae ee Wale mein pan 1.98 | 43.77 | 2.00 
ATER ee See eee in llese eeeelL ool: a Rent Sea Tere gee oeperarse TARGN oe esse 2 1.86 | 53.04] 1.56 
1 ae GSC HE GE OS Rbec oro tec So 55d |e Oe Ae oossec!| Ohl ee am Sec ZOOM eee mre 2.48} 61.03 | 2.73 
“UTS AS <0 Fee ae ec ees) pod 2o2e)) CSR hoo soca! GR S55 See AGO! ||: Rrate aa 2.66 | 65.53] 3.02 
CSRS Bae pp aL EEE eID O50) [soecot cod |) Ga Ue seaed So Se7 ae pode soe TS | Sette sre 3.08 | 68.70} 2.68 
JOU SS oe oe eee ale eee GRU Re se seo | 28 dN ee oboe BOs |ec-2-'30 2.67 | 66.88) 2.62 
Synigyrolsre | SR ee se Sal se shal PERS em ranel eb Me canene DRO) eraor 2.42 | 60.67) 2.3L 
(CORT ike 2 ES AB oes Ae een! ChB EI Re Srrgesi| 1M cil ec qeerece 18 | Renee 2.08 | 51.42} 2.15 
ING VOMDEY ee sitio tonic om a0 dais] Cemncisinate|eaeul Ole aloe rinses noe en hele elem emis 3:49) |oseacee 2.60 | 41.68 | 2.62 
LOGS (2 coe Se ee peer ocecrncad (oC eescocdcoe bt bith \ecmerecr Wea |e 22338 2.48 | 36.70} 2.17 
—— — — | — — ——— = ——— 
Manheim. Gussen. Salzhausen. | Neunkirchen.| Kreuznach. 
Months. 2 cf a 
Rain Rain Rain ain- tain- 
Temp. | "gay, | Tem: | gan, | Tem: | fou. | Temp: | fan. | TEMP: | tam. 
33.33 | 1.28 | 30.16} 1.89] 31.06 .98 | 31.32 | 2.42} 32.92 1, 54 
85.60 | 1.27 | 31.86 | 1.40] 31.87] 1.06 | 32.13; .79]| 39.52 . 96 
40.15 | 1.40] 38.69/1.16] 40.89] .30| 41.07] 1.36} 43.59] 1.03 
50.70 | 1.90 | 46.02 | 1.81 49.37 | .68| 50.30] 2.14) 52.05) 1.52 
59.50 | 2.10 | 57.18 | 3.70 | 58.67 | 2.50 | 57.14] 3.46 | 59.20] 2.48 
67.21 | 2.51 | 64.63 | 3.44 | 66.04 | 4.28 | 65.42 | 3.27] 67.30) 2.87 
68. 81 | 3.20 63.93 | 3.67 | 67.82 | 3.47 | 67.39 | 2.92 | 68.89 | 2.46 
66. 27 | 2.7. 64.02 | 3.29 | 66.45 | 4.69 | 66.47 | 2.71 | 68.72] 2.38 
61.77 | 2.138 58.821} 1.19 |) 59.61 .43 | 59.27|1.76) 61.45} 1.46 
49.35 | 1.7 53.55 | 3.56] 50.16] 1.93] 52.30) 2.55 | 53.99 | 1.47 
38.75 | 1.53} 38.89]1.65| 38.93 | 1.07] 3878| 1.91} 42.24] 1.68 
31.91 | 1.25 | 31.85] 2.13} 33.57] 2.75") 32.23 | 1.22] 37.67) 1/10 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 
RHEINTHAL. 
Frankfurt. Boppard. Coblenz. Bonn 
Months. : = = ; 
Temp. ar Temp. al Temp say Temp. at 
DT? oS reecee 31. 46 .79 32. 72 aya 32. 20 2. 76 32. 94 1.80 
SEDAN Y soccer. 5-20 de ncbens 36. 68 -48 39. 75 1. 64 39. 81 72 40. 49 _ 1. 62 
1 OE ie Le ee ie Sa 41. 54 - 67 42. 67 1. 62 43. 63 1. 68 40. 98 aod 
PSE eo ite see's wc aeteee oes 49.10 1. 30 50. 58 2.79 52. 72 1. 56 51. 62 1.99 
Lu Bs 8e 26 See 5 a 57. 74 2. 46 57. 88 2. 42 62. 94 2. 06 58. 60 1.48 
De a8 BR 5 63. 50 2.79 66. 04 2.73 68. 63 2.48 66. 59 1.50 
JN BEES Ae eae oa a 66. 07 2. 63 67. 84 2. 64 68. 00 2. 61 68. 70 RAL 
PRIPMUNG 252 Soece a cosh eet oe = 65. 73 1. 46 63. 71 3.18 69. 40 2. 66 68. 82 3.45 
September’-.<./..-.i.55.5-.. 59. 41 - 93 57.18 1. 98 63. 68 2. 37 61. 93 2.11 
MIB DEHGY = Joe oO. ax Soest ee es 49, 24 95 54. 03 2.17 55. 36 1.31 55. 22 2.43 
November aa 40. 96 . 98 43. 26 1. 86 46. 56 1.81 43. 75 1.88 
MecembersL.0e....: 22-4... 34, 25 1. 06 39. 09 2.15 39. 04 1. 68 39. 04 1.83 
Frier. Céln. Crefeld. Cleve 
Months. = - = 
ain- ain- ain- Rain- 
Temp. | ‘gn. | Temp. | ‘fan, | TemP- | fan. | Temp- | “sa 
32. 61 ee 34. 77 1.56 32. 54 1. 96 32. 20 2. 65 
40. 89 1.79 40. 60 1. 50 39.18 2. 27 39. 43 2. 29 
44. 04 1.72 43. 57 1, 24 42.17 1. 27 42.13 1.55 
53. 31 1.36 51. 98 2.44 50. 84 2. 76 49. 42 2.29 
61. 95 2. 26 59. 59 2.73 58. 80 2.21 57. 36 2. 84 
66. 27 2. 23 66.75 2. 84 66. 45 2.48 64. 43 2. 90 
69. 40 2. 55 69. 55 2. 42 68. 84 2.48 66. 90 2. 87 
66. 09 2. 68 68. 52 2. 73 67. 42 3.27 66. 21 3. 30 
61. 95 2. 28 62. 49 1. 68 61. 07 1. 43 60. 53 1.97 
54. 07 2. 08 55. 22 2. 24 53. 78 2.70 53. 38 3. 02 
WOMEN DEI fo - 25 see oe 44.13 2. 30 44.09 2.80 42.50 2. 24 42. 83 2. 37 
Wecemberss.22-.~- 25.5... 38. 40 2. 30 34. 46 1.74 39. 27 2. 56 39. 59 2. 83 
Aachen. Elberfeld. Diisseldorf. Miblhausen. 
Months. : - ; : ; 
Temp. ar Temp tee Temp. a Temp. aie 
| 
ERS eee ee Se ee 32. 78 2. 09 33. 50 1. 76 35. 06 1.97 14. 02 2. 63 
MBDEMETY ost 5c 325% 49. 90 2. 03 40. 44 1. 84 39. 09 1.33 21. 22 1. 99 
1 eS ee 43. 26 2.75 43. 23 ray al 44. 24 ye A 36. 97 2.02 
PPRESEEE on. SS Set os a sehs Heiss 6F. 15 2. 76 51.7 2. 04 52.16 1. 06 40.75 2. 36 
Netegee ot. Jot St: 2-2 teases s 59. 03 1.89 56. 93 2. 36 60. 24 1.93 51. 06 2. 74 
Ribetese ce. S5t 42k. 5.2 eda ss 65. 48 ihal: 62. 35 2. 54 64. 65 2. 74 60. 42 3.19 
Sieilewe seh. Sot Sot cade feces 66. 45 2. 65 65. 37 2.15 66. 54 2. 34 61. 05 2. 50 
PMPMIAG 2 252 2. 255. 5cer5 es 66. 30 3. 87 63. 68 2.11 65. 66 2.48 64. 54 2. 50 
Mopesaben sosc . = 5 5.85 30..< 61.10 2. 32 59. 52 2. 32 60. 42 2.70 53. 96 2. 84 
October: .20-222:. Pee eee 53.20 2.14 53. 42 3.35 52. 00 1.70 48, 72 2.77 
INSSWENIDEL. Leek 23-82 soon 46. 27 2. 30 45. 98 1, 84 44. 04 1. 54 39. 85 2. 48 
December......-..-- tea 39. 54 3. 34 41.05 2.39 37. 04 2. 09 34. 57 2.11 
THURINGIA, ETC. 
Ziegenriick. Arnstadt. Jena Erfurt. 
Months. "i = 
Rain- Rain- Rain- ain- 
Temp. fall. Temp. fall. Temp. fall. Temp. fall. 
ERAN 2 eee. 55 Be 33. 14 .95 30. 36 1.31 32. 00 1. 37 29. 39 72 
RADY: sat ees siada nn sae 31. 08 1.49 30. 22 . 93 35. 35 1.09 33. 55 1. 20 
1.) SC ee eee eee 38. 53 1,12 39. 02 1,19 38. 53 1.49 7. 74 1 6 / 
J. jo ASS See 47. 08 2.11 49, 57 1, 54 50. 70 1. 80 7. 68 2.38 
1 eA ane Ee ee 55. 02 2.98 7.49 2.41 59. 38 2. 52 57. 79 2. 51 
J CR = SS. Se gee 63. 57 3.55 63. 12 2, 57 64. 40 2.77 64. 06 2.07 
15 Se le se ee 64. 52 3. 28 67. 03 2.47 66. 94 2. 87 67. 03 2. 60 
Augtst..... 64. 29 3. 73 6d. 53 1.31 63. 57 2. 53 65. 48 1. 86 
September .- 56. 25 2. 30 58. 33 1.72 58. 57 2.01 60. 69 1. 64 
CRAM DET yee cde nk ota 50.,52 1.53 49.75 1.33 49. 87 1. 67 47.39 2.11 
November 38. 59 1. 39 38. 30 1. 40 41.45 1. 57 38. 95 1. 23 
DEGEMPER 2a 6 oneancane weer ee 31. 37 1.19 34.18 LAT 33. 55 1.27 30. 45 . 86 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued, 
THURINGIA, ETC. 


Gotha. Miihlhausen. Heiligenstadt. Ballinstedt. 
Months. - l 
ain- Rain- Rain- Rain- 
Temp. | ‘gan. | Temp. | “ga | Temp. | ‘gan. | Temp- | “gan, 
HUALY Veseheteas sane sash 24. 73 1.20 14. 02 .79 30. 00 1.30 31. 87 2. 20 
IHEDUBALY cecea oe score ets = 31. 26 1. 68 21. 22 1. 20 32.19 1. 66 32. 16 2. 52 
4.) 6) eee ss So oe ee eae 38. 91 1, 24 36. 97 1. 02 39. 70 1.51 39. 75 1.73 
SARDYH <= 2 St ese an sae als 48, 22 2.18 40.75 1. 69 48.76 2.39 50. 03 3. 19 
IMA abate eicso= seme a. 58. 24 2.14 51. 06 1.95 56. 08 2. 35 58. 84 3. 87 
SNUG) aaa s ane esas soon cae a 64. 83 2. 99 60. 42 2. 66 63.73 2.95 G4. 00. 5. 90 
HOLY ae ote ateee sis Son ace =e 69 82 3. 32 61. 05 1. 85 70. 48 3.11 68. 41 4. 32 
Fe GiVS TC) Ea te: SE a 65. 98 3. 39 64. 54 1.95 66. 66 3.55 68. 16 2. 98 
DepuemiDer.. sa. one tecnsccns 59. 16 2.12 53. 96 1.18 57. 83 2. 33 60. 81 2.71 
Octater: le we oa tet oes 50. 65 2. 66 48. 72 1. 43 51. 96 2. 94 50. 41 2. 69 
INONEMI Der. Pe secites cee 2 37. 51 1.34 39. 85 - 96 39. 52 iby fl 40. 37 3. 38 
MICCEMDEL += 5 --sdaeese--- 31.17 1. 34 34. 57 1. 53 32. 11 1.58 32. 23 2. 60 
Brocken. Braunschweig. Clausthat. Gottingen. 
Months. 
Rain Rain- Rain- | , Rain- 
Temp. fall. Temp. fall. Temp. fall. Temp. fall. 
Ui eS echsaoe Sees eee 9. 03 2. 60 31. 20 1.70 30. 49 3. 74 33. 51 1. 28 
LOG Ch Fie ieee See eres 17. 49 4. 23 32. 46 2. 29 31. 89 3. 45 40. 87 1.74 
IY FN) Dene eegecnameeeacs 26. 49 2. 88 39.13 2. 68 31. 12 3. 37 50. 99 1. 56. 
Taji Dae 28. 42 2. 33 48. 20 2.16 43. 37 3.45 64. 29 1. 86 
Mays..-- = 41. 27 3. 67 60 13 1. 68 52. 28 3. 66 72. 32 1.44 
Lite pease a ae ee ee 47. 53 5. 50 66. 85 1.99 59. 32 4. 90 75. 54 2.57 
Lil 7 eg gt eSBs Sere 50. 29 7.41 69. 22 2. 84 62.78 7. 62 73.49 3. 28 
Js 1 CT He 2S pe SES 45. 07 6. 62 67. 91 2. 34 64. 00 6. 70 65. 82 3. 64 
Bephentber. an. ..s--qe< an n\e 46. 76 §.°24 61.57 1. 36 55. 50 2. 02 53. 02 2. 89 
Gitii | RaiRs es Sa Seed 37. 92 5. 63 53. 87 2. 35 50. 84 3. 95 40. 12 2.05 
INGVEMLDEP) on s62 «0-4-5 -25<0 27. 59 3. 86 43.59 1. 59 38. 05 7.24 35. 47 2.20 
IDs es TN) ee Se 24. 93 3. 54 38. 69 1. 57 32. 79 8. 45 32. 46 1. 85 
Hannover. ‘Hildesheim. Bremen. Oldenberg. 
Months. =e a ie ae 
ain- ain- ain- ain- 
Temp. | gy | Temp. ) fan | Pemp--) “par | TR ee 
31. 89 1.13 32. 00 1,11 29. 58 1. 80 31. 54 
38. 80 . 56 31, 89 1. 98 34, 12 1. 53 32. 16 
40, 94 «97 40. 94 22 39. 14 2.18 38. 40 
48.77 3. 28 43. 68 2.35 46. 27 1. 33 46.05 
57. 59 2.44 56. 03 3 04 55. 93 1. 62 55. 90 
66. 70 3. G5 66. 18 2. 29 61. 94 2. 24 63. 80 
67. 53 4.61 66. 52 2. 84 64. 62 2. 97 64. 56 
66. 88 2. 34 66. 72 2. 20 63. 33 2. 10 63. 55 
60. 62 - 92 60. 25 -19 57. 70 1. 88 57. 70 
53. 20 1. 74 54. 32 1.70 50. 13 2.09 46, 27 
INGVemberer ---- == campos -- 41. OL 2.17 38. 62 1.79 30. 13 2. 01 89. 47 
WECEMDEL aan co s== <5 = 38. 48 3. 09 39. 25 1.12 35. 61 2. 36 32. 13 
Jever Torgau Halle Salzwedel. 
Months. ae = a =r 
tain- ain- Rain- ain- 
Temp) aay, | emp | gan | ESS) gare eee 
DanUIly- a. - ows sew oe eee ee 31. 82 2. 07 30. 05 i Ur 26. 89 . 84 31. 84 1. 46 
LOS aay esaeepoc o- So aeasor 33. 10 -33 32. 30 1. 94 31. 32 1. 32 32.18 1. 86 
Gtr H a= ee ots. See a a 38 41 USES 39, 77 1.15 39. 65 =91 36. 93 1.29 
DBE Pecans nso aeeee een 44. 80 2.19 49. 37 1.91 47.17 1. 33 48. 61 1.49 
a: Fo Sees 58. 60 2.99 55. 69 2. 74 57. 40 1. 98 
TSE eee 66. 68 3. 30 61. 32 3. 93 65. 28 3. 24 
i BP i 69. 13 2. 49 66. 61 2. 66 7. 42 2.44 
BeNOGN ane. af 67. 67 1.47 62. 85 1, 55 66. 42 2. 46 
58. 78 2.83 60. 19 1. 80 58. 57 1.74 59. 29 2. 00 
49. 93 -44 53. 35 IBsfit 48. 40 1. 20 52. 50 2.18 
INOvember ------. 22-222... 39. 79 4.17 36. 91 2.03 37. 55 1.18 39. 85 1. 80 
Wecembersenss:-s.c-- 222-5 36. 48 2.79 32. 18 1.54 * 36. 30 1. 05 32. 16 1.21 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 
THURINGIA, ETC. 


Liineburg. | Altona. | Hamburg | Otterndorf. 
Months. 
- Rain- | Rain- | Rain- | Rain- 
a |. oe ee oo emp. | ‘fall. 
ee ee eee eee eee 
| 
31.26} 1.29) 34.93 | 1.32 | 30.00 |.--..-.- 31. 87 1.99 
35. 31 . 92 37.90 | eee. UAL fee a 37. 67 1.20 
39. 85 . 82 Sy oe ae 38. 05 91 39. 97 1.03 
47.62} 1.48 78 Le Se 46.72| 125] 47.08 1.52 
55.92 | 2.79 aS 56.84) 1.67) 52.59 3.59 
61.88 | 3.07 2 eee 62.15) 2.11 63. 10 2.19 
64.38 | 3.59 ae Ee | 6463} 2.30 | 65.08 | 2.90 
62.87 | 3.03 mes [ . | 64.38] 3.28}. 6595| 5.6L 
57.07 | 2.29 63.18| 150| 57.18) 136 | 60.10 1.45 
47.39 | 2.15 53.51] 1.32] 48.07| 2.96} 52.75| 254 
41.14] 1.62 42.91] 2.93| 40.24| 4.78} 40.82| 2.94 
34.57] 219] 39.29 | aoa} WF S476: 4.22 22-2 37.67| L711 
! | t Il 
| Frankfort-am- E | = 
Oder. Berlin. Potsdam Pessin. 
Months. : === 
Rain- Rain- | Rain- | Rain- 
Temp. fall. | Temp fall. | Temp. fall. Temp | fall. 
| | i 
| ; 
31.46) 1.20 27.20| 1.34 | 32. 95 | 91 | 235 
36.68) 1.44 31.66] 1.37| 32.46 31 | 1.15 
4154) 123) 3817) 125| 40.35 1.52 
49.10 | 168 47.48} 1.30) 49.96 1.28 
57.74| 2.18| 5657/ 197] 55.50 1.90 
63.50} 3.00} 63.37| 277| 66.72 “2.19 
66.07 | 2.72) 65.84! 2.54) 68.65 2.35 
65.73 | 7.48 64.47| 1.92] 67.74 1.89 
59.41 | 1.39 58.44/ 181} 59.70 L71 
45.24! 1.30 49.93 | 1.38] 51.02 1.21 
40.96 | 1.87 39.31 | 1.42 | 41.29 2.13 
34.25] 1.39 34.97} 171 32. 19 2. 00 
i i < 
| Wittslock. | Prenzlau. | Lubbenow. Schwedt. 
Months. T= “a : i : 
| Temp. | Aa. | Temp. fall. | Temp. | fall. Temp. ord 
eS ee, i iS. La | 
opto. 3 eee 1.45 33. 95 5G | O82 | 82 Renctecces 71 
ary 
Ll US eee ee eee 1.10 35. 76 » DS) Sees. - Se ote ogi e | 
Miers 58 AIS ye. ay . 64 38. 34 Che 233 Pepe .31 
_ __... ee eee per eee 1.89 AS. 40 | SASS | SS ieee. 144 pence 2.30 
i Tie 2 eee ee ie gee 1.73 57. 58 eee Dy id eee 2.27 
URI A--- 3) rr ae a 2 2. 32 63. 54 Ee ee ya a) eee 5.16 
eae oar ee 1. 68 ae tei ie eae | See ere 2.00 
rahe el poe Se 4.74 65, 14 | 224300 |. 22 23..2- 4.69 |b eet. 2.65 
eeeeg 43 ee i Sep ae oe i = = es. = Preceneue? 1. 32 
aco, 4: See a ee See ee . =< ae ee Oa ae ee ee es 
_ USC Bp eee 2. 07 37. 40 9 eee ae a ene Seg ar ae 
_ eae eee | 1.03 36. 70 368 1656-8. foe ee 112 
A Boitzenburg. | Hagenow Schwerin. Poel. 
Months. i 
| Rain- | Rain- 
emp. fall. | Temp. | fall. 
! 
| 31.58) 167) 3117; 104 
32.17 1.33 | 32. 69 | “@ 
39.90) 15 . , 
47.80} 153 46.90} 1.03 
57.32). 1.92] 55.63} 132 
65.42 | 2.29 62.65} 1.59 
67.58} 2.84] 65.95) 264 
66.92 | 2.90 66. 18 2.42 
59.79 |, 1.85} 60.13 1.79 
52.82 [ 1.64 | s2 77) 11 
40.78 | 1.47 41. 01 1.01 
kel 1.92 | saan 1.19 
| 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 
THURINGIA, ETC. 


Liibeck. Schénberg. Entin. Neustadt. 


Months. eS eS SSS 
Temp. fall. Temp. ra Temp. fall. Temp. fall. 


PPANUATY (= samc sete ae sae 29, 52 . 93 23. 00 ib Al 31. 34 1. 96 27.70 1.47 
OBEN AN Vater see ice mene le meme 31. 87 97 30.13 1.32 31. 87 . 53 30.29 4) 2b 
MMareh ce Sos eee on. ochisecese 39. 27 1.00 29. 93 1. 54 39. 27 1.76 39:.61\ .|- . Spee 
SADT iS oa = tate See sion Sainte ofan. 48. 83 1.16 43.59 1. 64 48. 45 1.49 49. 80).|,...- anaes 
Ecole na ss toeaek ace 56. 73 1.49 50. 36 2. 25 OGATL |p22tcee8 66.12 ),). 525 ate 
PUNO: on aeeeoses was cub bcdens 63. 46 2.46 61. 82 2. 60 64547) |saseceee G0: 76 |... ..en82 
daa 555 Seaebe doceoe 66. 09 2. 66 63. 98 3. 48 $8.59 |e. =. eee G45.92)| 2S 
ASHEN G foe ee males =< =n ee == = "66.32 2.38 63. 60 2. 56 66. 27 4. 92 64,38 ||. dese 
Neplembere----.--5-55-5-.. 59. 50 1.90 56. 35 1.41 59. 72 1.96 58. 64 2. 26 
Ogtgber et oa. 6 gp =e 51. 83 2.61 48. 97 1. 84 51. 40 1. 87 48. 52 . 60 
November: --.--..-<s-s--- 42.00 1.43 32. 23 1, 25 39. 66 2.46 37. 40 2. 25 
WeEcember St see ---2- 652255 32. 70 1. 00 32. 25 abvire 82. 96 2. 87 34, 39 2. 63 
Neuminster. Keil. Goldberg. Rostock. 
Months. - = = 
ain- ain- tain- Rain- 
Temp: | ‘fa, | Te@D- | fa | FER | gon, | Pee ee 
January 31. 89 2. 02 31.10 2.11 31. 69 . 85 » 80. 20 1/37 
February bee HOM Nome ein 34. 70 1, 54 31. 85 Fie 32. 90 1.00 
AR ae aS eee A BPA Bel Sis e ere 36. 84 1.19 38. 46 . 56 40. 26 . 65 
2. jipP ils eae eee Ag D0) \omeap~ ai 48. 70 L)27 47. G4 1.48 47. 69 1. 65 
IWS ogee aeSeenesec ce one De: LOU ase. 55. 67 1. 89 ay ae Wf 1. 75 57. 00 1. 63 
MDC ord see ae coms sisi = = G35.:32 MOA ae ac 63. 91 2.47 65. 76 1.99 64. 67 1.30 
Afular bets 4 SRS uRebeoen Hee occ 66:02 's42.% 6 66. 16 2. 04 67. 33 3. 43 67. 60 2.71 
JTS Ti so BRE eeapeoneecoe GS. 08) eae ai 66. 16 2.47 66. 97 2. 95 67.33 2. 85 
September ..-... Ro SOE, 58. 44 2. 25 59. 91 1. 89 60. 24 1300 60. 64 2.31 
COTTE 01) ae ee ae ee 50. 91 . 36 53.15 1.91 52. 99 1, 52 52. 66 1, 85 
November 38. 57 3.19 41.16 1. 62 38. 14 . 94 40, 82 1. 06 
December. ....----- eee 32, 11 2.77 34. 68 2.05 32. 70 2. 37 34. 75 1. 68 
Siilz. Wustrow. Stralsund. Putbus. 
“Tee am ee En ee eee Rai 
ain- ain- ain- ain- 
Temp: | “tau, | 7O™P: | gan | PO | fa | Cone 
28. 80 1.10 26. 24 1. 56 29. 37 1.35 
31.77 -47 29. 48 1. 02 31. 89 72 
38. 53 af 35. 44 1.18 38. 87 92 
45. 51 1.132 45.40 1. 84 46.16 1. 26 
54. 75 1. 33 54. 61 1.31 5d. 22 1.47 
i: 63. 15 1. 94 61. 88 2.39 63. 98 3. 04 
2. 4: 66. 45 1. 76 63. 93 1. 73 66. 75 2. 68 
4.2 66. 68 1. 88 62. 37 2.12 66. 65 3. 60 
2. 60. 51 1. 56 57. 33 2. 65 59, 86 1. 99 
ik 53. 16 iets 50. 77 2. 80 52. 43 1,46 
=~ 39. 1: ab 41. 52 .74 38. 70 2. 34 40. 89 1527 
IRR OMDOM fete. <x 2-15 Mens 32. 96 1. 67 33. 41 . 87 34. 21 2.49 34, 24 3. 09 
Stettin. Hinrichshagen. Colberg. ; Coslin. 
Months. | es EE ad Se ee : = 
Rain- Rain- Rain- ain- 
| Temp. | “pa | Temp. | fan. | Temp. | “gan. | Temp. | “gay, 
SAMUALV eee she ~ see ee 29. 34 1.08 Bl 12 ik 15) 29. 12 1. 46 28. 22 1. 38 
NeDruaL yee poe sh sea = 32.11 1. 23 31. 31 1.42 31. 80 1. 04 31, 82 1. 22 
IW Che ely |) 2) Ve ee ee 38. 57 . 93 33. 57 1.05 34. 75 1. 03 32. 11 97 
DX ct GES. 8) ae aeeroe See 42. 96 1, 44 45.77 1. 58 46. 22 iets) 45, 62 1. 28 
Mary}... 3. cee es 58. 82 1. 84 55. 20 1. 86 50. 95 eysr/ 61.7 2. 09 
DUNO: wissan8. sae s = sake 63. 79 2. 68 63. 34 2. 20 62.7 5. 83 63. 46 3.14 
BLY) 2-2 53a es cee ee 66. 34 1.99 65. 35 2.47 66. 88 2. 70 66.09 | 2. 30 
PAMIONSE So caese = 64, 24 3.08 65. 10 2. 96 65. 9L 2. 87 65. 46 | 3. 00 
September 60.15 1. 42 54, 93 1. 76 59. 25 BL 58. 65 2. 62 
Metoher . 2-72 s Loee ee ee 49, 30 1.45 51. 08 1. 98 52, 28 2. 46 51. 55 2. 62 
iNerember tozes..: 22a 3: 2. 40. 24 1. 62 | 38. 64 1.90 40. 89 1.79 39. 45 2.72 
Meconiber s<.ca..- 54-4. 35, 29 1,27 31. 87 -99 32. 54 1.53 31. 54 1. 65 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 
FRANCE. 


Vendome. Versailles. 


£ 30. 42 
1. 35. 83 
1. 44, 38 
2. 50. 68 : 
- 59.90 | 1.96 
1. 63.50} 2.31 
| 2 66.29) 212 
1 65.75 | 3.62 | 
ae 61.70} 2.66) 
| 2.36 52.25 | 3.13 | 
36.50} 1.62 | 41.90} 2.48 | 
1) A en Pe ies ae ae Bee 38. 08 s 6.7 a Se 36.05 | 3.20 
/ | } 
_Chalons-sur-Marne. | Lons-le-Saulnier. | Pontarlier. 
Months. a 9 te ee Fame tees 
in- | Rainy | Rain- | Rainy in- | Rainy 
Temp-| “fan. | days. | Temp fal. | days. boca fall. | days. 
SS eee Ee EEE ee ees eee SS eee 
! 
| 
1.31 cf eRe 2.49 No seme |. 27e hei 
-70 | rt eee a 3. 20 Tl eae | 1% 12 
1.16 | IH, is 2. 66 Pel ies Sasi Beit | oe 
1.07 | ry ae Res 2.99 Te ie eeee | 3.55 12 
1.40 161. 3. 02 rh TS | 3.73 10. 
2.55 | 10 6.29 MO e eee | 4.69 15 
1.28 | eee (fa Tih ea ed 4.97 | ‘Bt 
DS 5-2 es ee - 88 oe 2. 68 1 |..------ | 3.90 10 
Sais hee ee eee 1.96 se eae 3. 92 Oil cerastos} 4.13 9 
2 Sa Se ee - 84 | 5 eee 3. 04 Sih see |. 3.60 10 
November...--.----------- cee See ih) eae SRC 2. 93 cb yl ee SARS | 3.65 12 
Wenenah.--..< 62252. .-23|.---2.22 1.16 | Ga! 2% | 3.53 cA ea ea 4.79 13 
| ! l i J 
Berzé-la-Ville. | Le Pny | Paris 
Months. rag Sees | : Sm 3 
in- | Rainy | - | Rainy ain- | Rainy 
| Temp. | “fail. | days | Temp.| “fan | days. | T°™P-| ‘fan. | days. 
TOUT hee aan ee |e Lop s8.2. 2 | 38.75 | 1.25 4| 35.44] 149 | 11.8 
MABPORrY-4- << 2a0=5~--2-- [tno rb Re eS 41.63 | 1.30 4| 39.54] 161] 12.9 
Dro ee ee ee At ES eee 51.33} 2.02 4| 43.99} 1.08} 13.0 
Lol ee ae eee Ry Reema 55.27 | 3.66 9| 49.78}. 2.09} 128 
eee Fy Co eS eae 64.72] 1.25 | 9| 5808) 2.86) 13.8 
Sip a ere ee Rete yt . OR Ee Lo | 71.49] 5.01] 11 | 6274) 241) 249 
Sa eee ae: PAs ee | 71.20]. 2.49 | 3| 65.66| 2.32 | 14.3 
Loi ea ae pag a | Bee 74.71 | 2.30 | 6| 65.35 | 2.02 10.5 
September ---......------- Beer | EEE 66.27| 3.74] 8| 66.17; 198| 119 
St eS ee eS Uy Bees 56.35 | 4.13 | 6|.52.25| 145) 127 
SG MEIENEE = = = ee Seen eB St Se 51.24} 1.56 | 4|/ 4417, 18) 13.9 
Blecumper 2... ...2.2.32.. eee ATA BS. Te 39.67 | 2.67 | 13| 38.57) 147 14.7 
} Denainvilliers. Montmorency. Lille. 
Months. = 
in- | Rainy | Rain- 
; Temp.) “gay. | days. | Te™P-| ‘fan. | 
| 
1.18 | 10| 34.25] 1.02 
1.06 | 10 | 38.98 .58 
1. 47 | 10| 44.60] 1.43 
1.48 | 11} 49.33| 2.69 
1.51 10 | 57.88| 1.92 
2.51 10| 63.50| 4.26 
1.81 9\ 66.88, 1.88 
1.68 9} 68.00| 2.82 
1.99 7\ 61.70| 1.79 
1.30 8 | 52.93] 2.97} 
1.59 10 | 43.48} 2.00 
1.33 11 | 40.10} 2.74 | 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 


FRANCE. 
Bergues St. Vissoox. Cambrai. Maestricht. 
Months. 
January..-.--.- : 5 
February..---.- i : 
WESTON 2 eee ae any ae oi : 5 
LA BREE EF 1-5 9 ee B e 
1 SRR aa et aaah A a ee : : 
UGB REE 25a ee ee : 
‘ik aes 8 Se ae Se ee : 2. 40 ; 
PAP ISD eeteeaeas omit o a 5 1.71 . 
September fs UB al 5 
Optoher 2 35-245 no. ha . ; 1. 88 AT Nee 
INGNGMDOExteroyq's-seciaode eens oe 2 WP cae cee 40. 33 i FA a al Pa Lo Sil ceetee 
December 2200002200000] peee nae D. Dah aen= oe 38. 75 Sebi 4 eles 2. OL | eet 
Laon. Montdidier. Troyes 
aor R aL Rain- | R R Rain 
ain- | Rain in- ainy ain- i 
Temp. | “gall. ae Temp.| ‘fa. | days. | T°™P-| “fail. dae 
PAANBATY eee tam deen nw ccocssieches noe 2.05 14S eens 1.96 11 | 34.48 1.79 9 
SMD ALY) ocho omasa me wo se teem oe ee 2.10 1 Pe aoaicee 1.41 11 | 36.95 - 98 9 
BMGT aoO sean ta escack epoce see ee 1. 96 Bh eee 1. 86 12 | 46.85 1.19 9 
Js eS See eae 3 eee ney WS 1B pease 1.73 1| 52.48 2.12 11 
PND io bats cenn co c'sca el soecs ees 1.77 iP) bi sAesaee 1. 60 8 | 58.55 3.21 12 
LTB 5! Se eee Eee a 2. 90 1B) Bosneee 1. 49 12 | 66.20 2. 35 10 
1 UG Re 2 ee en He ae ee 2.47 Le eee aes 2. 58 14} 69.35 2.15 10 
JNU EE ee ee See 2. 62 te ensoe. 2.48 i1 | 68.73 2. 20 10 
SET END 112) it SSS eae oe 2.29 Ta eose oe oe 2. 32 11 | 62.60 1.81 9 
(O3)57] (aie oe a | eee ee 2. 42 Ips hee ease 2 2. 87 11} 52.70 1. 02 8 
EOI ae aaa cn ones onfeo ace ae 1. 90 i Bs peegsseis 1.73 9} 42.35 3.27 13 
December... ........- seen eee 2. 02 gf | eee 1. 86 12| 48.25 1. 67 10 
Nancy. La Chappelle. Cherbourg. 
Rain- | Rain Rain- | Rainy Rain- | Rainy 
fall aye Temp. | “fall. days. Temp.) eal days 
- 2. 56 13 | 37.54 CMT RY pp ee sese eosecr 4,09 Wo eeare= 
- 2. 88 12 | 38.39 Pasi fess s5/bobescee PAYS SEES Ye 
» 2. 70 11 | 43.66 TR UN hoactasd BacHeesc 4,08 |. <6aidee 
. 3. 40 10} 48.70 1.92 |--------|--~----- 3.19) Ils = niga Sm 
. 2. 59 13 53. 20 PAO Finer asd Baar eee phe hi fe RS 
5 2. 88 12| 58.91 POR RE Aar ooo EBs ce Pe a atte 
y ; 3.29 Te |S 60A8GN), 2000 A zgeae lsc tae CRD eee 
JAC eS 69.13 3. 27 8 | 62.29 DY emia Bassasce PETITE SI - = 
FPepLOMber ~- 5... 55-62-52 61. 03 2. 60 10 | 58.69 3:36 \essnesaclss2 sake 2s UE Nerina ee 
OUD 2 5 oe ee eee 52. 93 3.02 14] 51.85 gO) sameeren D: 20 naonemiae 
BNGVEINDED- wo. <5 0 s<ce- mse 43. 25 3. 41 15 | 48.16 8.40 | Gemeeene|Scesses D, 04: = ae 
PVECCMPECE =~. 5-6-2 eanowe =o 26 36. 95 2. 03 13 | 38.98 CRF Sa cig Se AES pe 3. | ampere 
St. Lo. Besancon. 
Months. 
Temp. Rainfall. |Rainy days.| Temp. Rainfall. | Rainy days. 
3. 42 34. 70 3. 05 10 
2.73 36. 95 2. 98 16 
2.18 43. 93 3. 46 12 
2.14 53. 18 5. 61 il 
2.18 66. 65 3. 32 12 
2. 34 68. 68 3. 41 13 
2.59 70. 25 3. 80 13 
2.14 66. 88 4.48 12 
3. 45 61. 25 2.70 10 
3. 54 47. 98 5.19 11 
2.12 38. 75 3. 48 16 
2. 41 36.73 2. 83 14 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


FRANCE. 
Ft. Breville. Grenoble. 
Months. 

Temp Rainfall. |Rainy days.| Temp. Rainfall. |Rainy days. 

January UN hee eee) Seabee - 98 9.5 
February ed cn ee ote ee 4.09 14.0 
iis eae TRE S| Bees see) one ee See 2. 33 16.0 
TL See Se eee ZANE Ros Se eee eee 3. 83 17.4 
US ee ee AP 1 Sa eae Pee See ae 1.58 16.8 
June ..- AVS ee SSeS ae ee 2. 59 16.8 
July ..- CNT] Oe Se ae ee ee aes 1. 63 | 13. 6 
August gha2h eee 2 Sth S| Meee Se ee 2.73 12.6 
Cena 2 aa ee eee Se 127 /7N PEESe See es eee eee 2. 20 15.0 
ORE ESR ee Pee ee 2A SEE eee | epee ee 4. 83 9.0 
CMON << Sais ee is | Sw wa oP ea 7 (epee aera ae 3. 55 15. 0 
(2S eee eee eee = 5 SY RPE SS ees ed | es eR =A 5. 82 17.0 


We see, in looking over these tables, that nowhere where the industry 
is most prosperous do we find that the average monthly temperature 
during the summer months exceeds the maximum above spoken of, 70° 
F.; nor does the average monthly rainfall appear lower than a mini- 
mum of 2 inches during the same season. Taking the maximum average 
temperature as here determined, 70° F., for the summer months as a 
guide, at the same time keeping in view the average of 2 inches for 
rainfall, I have collected in the following tables the averages of temper- 
ature and rainfall for all the stations in the United States for which the 
records for temperature for June, July, or August are below that figure, 
and have caused the accompanying maps to be constructed, showing by 
the red line the limits of the sections in which these stations are located. 
The figures are taken from Schott’s Temperature and Rain Tables, pre- 
pared under the direction of the Smithsonian Institution. 


TABLES SHOWING THE MONTHLY AVERAGES OF TEMPERATURE AND 
RAINFALL FOR THOSE STATIONS IN THE UNITED STATES AT WHICH 
THE MAXIMUM AVERAGE OF TEMPERATURE IS BELOW 70° F. AND 
THE MINIMUM AVERAGE OF RAINFALL ABOVE 2 INCHES DURING THE 
SUMMER MONTHS. 


MAINE. 
Augusta. Bath. Belfast. Bethel. Brunswick. 
Months. ES 

| Rai Rain- 

Temp. fall. Temp. fall, 
January... ..-----.-- UR: 7 9 ee SES 23.22 | 4.31 | 15.58 |--..-- 14.10 | 3.51 | 20.10 | 3.24 
MIOMPUAPY =.) Soe nso 5-554 PlaU0 |oaee ee 23.32 | 3.37 | 20.49 |.-.....} 18.68 | 3.47 | 22.93 | 2.75 
aroha! 2s. ess. 22. 25 ee - S2G20) loaseae 31.65 | 2588:] 28.74 |=----- 26.63 | 3.77 | 31.54] 3.72 
Se ee oe Brey Al Pe 41,86 | 2.89 | 41.25 |.---.-.. 38.40 | 4.93 | 42.56 | 3.44 
La i eee ee 50. 30 |....-- 52.37 | 3.59 | 54.21 |...... 49.€2 | 3.91 | 52.69) 4.55 
is Saas eee G5. G3) es: 61.32 | 2.55 | 62.88 |.....- |. 61.80 | 2.62 | 62.29] 3,69 
“Ue ee 68.65 |...... 68.71 | 2.31 | 68.34 |.-.... 67.27 | 6.12} 67.44 | 3.65 
iT: eee Sa eeres eae Goo 8G foe. 66.06 | 3.07 | 65.70 |.-.---- 63.97 | 1.56 | 65.60 | 4.37 
September. 22..2...---.--- 60532) 1.2-... 59.23 | 1.77 | 58.43 |.-.-..- 56.57 | 3.19 | 58.2 3. 03 
UE Pipe ee ees eee 50. 50) |... .-- 47.74 | 3.35 | 46.38 |...-... 47.12 | 5.08 | 47.78 | 3.74 
Wovyemiber'2-. 25) -. 2.2. - 42. 55 |.-2--- 35. 90 | 3.27 | 36.08 |..---- 33. 23 |.----- 36.71 | 4.65 
GURNEE © 55. 8S saa. 3 = - 21; OS) |eae< =. 25.10, | 3.72} 149.95.]...... 22.68 | 2.01 | 24.86] 3.85 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


MAINE. 
Castine. Cornish. Dennysville. Dexter. Eastport. 
Months. = Tae wee mae ete [a 
ain- ain. ain- ain- Rain- 
Temp. | ‘gan. | Te fall. | Te™P- | fan. | Temp. | “gay. | Temp- | “fan. 
ANUATY come se- ss wom aoes PAC i Ree ASAT US. 20 |) OSS eS 14.53 | 3.24 | 20.00) 2.64 
REDIUaly ee aes os Sele PP Fei | ERE se 21.16 | 3.86 | 20.06 |-..... 21.15 | 2.94 | 22.70 95 
1 257g Ua ee See pee eee 3038s e2ee 22 28.82 | 4.41 29: 06: 222s a2 27.21 | 4.69 28. 80 2/25 
PArD TI) ot Secs. eee ALAS We sees 40.58 | 4.07 | 39.66 |.--.-.- 39. 34 | 2.91} 39.50) 3.15 
Wy sa. coe ree a oe EEE oh 9 | fags 52.53 | 3.36 | 50.42 |.----.- 52.51 | 2.88 | 48.20] 4.50 
JET aseBen Ss 5 2e eae nee yt eS aes 63.51 | 3.60 59: 84) eee 62.12 | 3.31 55. 50 4.00 
AU poastoece: Sener 64.82) (222222 68.56 | 4.21 Bon GT es sane 66.99 | 3.75 | 63.80 | 2.70 
PA OM Sh ee eee se 8 oso s Sees 6466" 522222 66.05 | 4. 67 632-57 qe eseee 66.76 | 1.60 63. 70 5. 82 
DOPLeMNEPee nese os es eee betas tin aes sers 58.20} 2.99 | 56:67 |.2s2.. 58.74 | 2.78 | 56.20} 2.20 
OCHGDEL ae ann. 22 2 See 48.44 |...... 45.92 | 2.46 | 46.69 |.-...- 46.25 | 3.32 | 46.10] 6.20 
INGVGMMUCE Soot te ees oon eeet 38/06) |e 2222 84553" 4.91 | Bo Teaco 34, 94 | 4.31 35. 70 3.15 
IBCOMNOB Se sees ces mea ce PY (hh eee PART A is SU Oe se) |e 21.21 | 2.99 | 24.50) 2.52 
Fort Fairfield.| Fort Kent. | Fort Preble. | Fort Sullivan. 
Months. : : ; : 
Temp. poe Temp el Temp. seat Te Baa 
DANGALY p/- speecee ress coos aa 2560) 2eS5 10.76 | 3.75 22.54 | 3.37 22.06 | 3.17 
IBODIUALY sscreicesccssccscce 33 5d 4 Lyi eget 8 11.26 | 2.60 | 24.61 | 3.39 | 23.23 | 3.19 
Mere caf scenegic's ow onc tccee 24.40 |...... 23.26 | 1.77 | 32.62] 2.92 | 30.57 | 3.16 
PANT Pewee eee oa Setecece Soa comer 35.08 | 1.96 | 43.22] 4.14] 40.11 | 2.79 
Miaivict sere - 6.9.2. sssee% AG: TO Nese aes 46.78 | 2.63 52. 84 | 5.05 48. 67 | 2.92 
ARTA SSS eee ee by Gi ee 59. 00 | 1.36 63.31 | 3.39 56. 24 | 2.15 
Oye APO SE SE clo ae esa 62.834 peeee 62.51 | 7.72 68.57 | 2.78 61.99 | 4.29 
PATIOS Ma seeeo nL sccae ones 1c Bar Di PSs 63.45 | 2.57 66. 64 | 4.11 62. 23 | 3. 62 
STEY OUTS 100) 3) 2) ge eg ea ee te 49513 (\i..eeee 51.18 | 1.36 56. 66 | 3.31 57.14 | 3.17 
CST a Baer ir Os GON rasa 39, 58 | 4.41 49.14 | 4.25] 47.73 | 3.30 
BYOMOMDEroS.. 2c4sente Seb 7 | |e 27.52 | 3.86 38.01 | 4.37 37.27 | 3.39 
lDpiiniee Soke ee ee 1 PGB 38 Ee 10. 86 | 3.36 26.88 | 4. 06 25.56 | 4.26 
Hancock’s 
Hampden. | Bar = acks Hiram. ere ner Lee 
Houlton). ‘. 
Months. ed ia 
Temp. ar Temp sar, Temp ates Temp. nti Temp. = 
SUBNUATY «cece epa-sccecnes ee S88: |.cse- = 14. 87 | -222-- 17018 Cece 22.95 | 3.55 | 43.08) ole 
HEDINATY Joe Gost Sace eS ALS OO aaerer 16. 68 |-..--- 18. 395) Sscce 15.51 | 2.25 | 21.62] 5.09 
Mere h emote cer oS. seeeee . 29.64. | one -% Pe 28.203 eebee 28.40 | 1.23 27.71 6. 76 
20 TER ge Se ce a le ol BATS eee s BEC halee sees 39) 267 eee 40.74 | 5.33 41. 85 3. 72 
1 Gas wa 8 See ee SI S8t lee. = bo fap sto Ne 51. 45) paeee 52.24 | 2.82 | 50.20] 6.60 
PIPED eee tte ec acceee oe G2; 29. |e (i he 55" ees Gles34| anemee 64.59 | 2.79 64.14 1.42 
JETS) A3Go tence See eee GE) i ae 66.:09)|'a2-0¢ 67.178 ae 69.47 | 2.91] 66.92] 2.39 
PAS OB heat) eo osc ave wees sc CAL hi Bee eae 6478 ocs-=- 64.004 eee 65.49 | 5.10 65. 34 2.00 
MOBUEMIDOD S-- "Js c-,.cie Jabes 56s Dal aces se 56. 16 Mssee- =| 06.2948] eee ee 58.91 | 1.09 56. 23 3. 58 
CHK fi 8 ASE Se ACE (CS Pon eseaee 4374) ee 44,54.) oe 47.02 | 3.14 45.16 3. 92 
November DOOM ec se 30) 990 seceuk Oo: Lal eee 37. 25 . 30 35, 69 4,17 
December 21 G4as-= 22. LSK60R) 35. a 20: Olas =. 25.98 | 4.30 | 22.45] 3.43 
Lisbon ee Oldtown. Oxford. Perry: 
Months. ; = ; ; : 
Temp. Sata Temp. ae Temp. Bein: Temp te Temp pain) 
eVANUARY op se ae ae vas ys 18.46 | 2.75 a7: Ul bea 1 ONOGY Sees 19. 76 3. 86 
Hebruary). -s-seeee) ences 5 22. 67 | 3.43 LI ol be Sao 19:5 )| faeaee 23.17 | 3.41 
3) COT) ee Bot oe ee 29.23 | 4.69 25 0Te ances 28: 48 \> neon 28. 82 4.3 
PADIS. orate ee Ee chee sc 41.55 | 3.64 B1.38:)| a2 one A085 | snscer 38. 89 3. 81 
DY? ian so secs see aca se 54.08 | 3.70 48.9701. ce SMT e Bl OS er 49.11 5. 03 
INTEC CE RI inten SSS cg) 63.53 | 3.54 SS loel cesses 64. 44 |...... 57. 59 3. 89 
PT. 2. ae hee F 68. 92 | 3.28 66279) | Saeece 68.94 |....-- 63. 29 3. 68 
PTI OUND reine ='cc at aa te aeete 7.24 | 3.56 63.38, \e- = 65,80 i s2eeee 61.55 3.44 
BepLOMIDer sc .case Lae ee 58. 21 | 3.83 55549" ree es DOs e on sce 55. 67 3. 20 
CGT EAS oo es Se Senet © 47. 62.| 4.77 45107. ae see ZEIGE Bl eee 46.21 |. 5,73 
WNOMEINDEr 22-02%. 020. ne eee 37. 63 | 5.45 82.49) less SEAS eae 35.62 | 6.31 
(DEC OMaN eT ccc ccccs cst 22. 66 | 3.36 18321 aeeose QOeste, \eiwe oats 24.11 | 3.59 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 
MAINE. 


Portland.* 


Months. 


QUO Yh 99 He G1 99 9 > Hh po gr 
SSSESRSLEBSR 


| South Thom- 
Saco. mebnaie 
=| = 

Yau | Temp. | “Sa 
3.69 | 22.96 
3.26 | 24.96 
3. 72 29.49 
2.12; 39.12 
5.52 | 50. 90 | 
2.69 | 63.37 | 
3.57 | 66.74 | 
4.76 | 63.84 | 
2.76 56.51 | 
4.34) 48.63 | 
3. 81 37. 05 | 
4.87 | 21.03 | 


Standish. 


20 YP YP 99 90 0 NY Ye 
BERSAASSHABHR 


~], BE 
bse 


Months. | 2a aan Sa SE ee LS SS 
| Temp. | fall. (Temp. ‘ay, Temp mony Temp. |. 
(2.96! 20.841 2.92) 24.00 | 
47 | 3.26 | 22.73) 3.34) 23. 
|} 4.99 | 3149 | 2.38 | 
5 3.32 | 43.21 | 3.49] 42. 
3.96 |. 56.17 | 3.97 | t 
27 | 2.93 65.86 | 2.72| 63. 
3.94 | 69.91 | 3.68) 70. 
=! 4.92 | 66.80 4.17 . 70 |. 
: 3.51 | 59.15.| 3.43} 58. 
: 4.15 | 4882 | 4.26) 46. 
2.38 | 37.96 | 3. 62 | 2 
inna aoe) See) . 
| Fort Constitu- Dartmouth : 
ERS Won gat | College. | Hanover. | Littleton. 
Months. I 
| Rain- Rain-| Rain-| Rain- 
Temp. | fall. fall. | Temp fall. | Temp. fall. 
= -—-3 } | SS 
24.89 | 2.42 | 2 86 | 17.57 | 2.59 
26. 26 | 2. 64 2.70 | 18.40 | 149 
34.37 | 2.16 2.98 | 24.44 |) 2.16 
43.26 | 3.44 3.13 | 38.62 | 1.90 
53.50 | 3.44 | 3.46 | 52.84 | 468 
62 34 | 3.01) | 3.89 | 58.91.) .75 
67.06 | 2.40} 69.02 }...... | 65.68 | 3.41 | 15 66.60 | 5.17 
65.06 | 3. 80 GR Wy lc. | 63.34 | 3.79 | ’ 65.81 | 4.60 
59.12} 2.43 | 59.45 }___...] 55. Sa) S317 || . 55.58 | 1.80 
49.64 | 3.29 | 47.09 |......| 44.30 4.01 | : / 46.60 | 2.43 
38.89 | 3.23 | 38.19 |......] 32.31 | 3.40 | 3 | 33.90] 1.05 
28.74 | 3.32 | 29,46 |...... 17.08 | 3.52 | 20. OB loco cow | 15.09 | 2.30 
i { 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 


NEW HAMPSHIRE. 


Portsmouth. | Shelburne. Stratford. |West Enfield.| Whitefield. 
Months. =e ae mar = Zs 
ain- aln- - in- in- 
Temp. | fay. | Temp. | fay. | Temp. fall. Temp. fall. Temp. fall. 
MANUSTY) ob epee ad se meen 25.45 IWeiotens 16.32 |...... 13.27 || 2.77 | 20..10.| 3.72.) 22.50s)s22522 
February - 2 17.17 | 2.52 | 20.11 | 1.46) 16.35 )..-... 
MTArOh 8528 oe ees eala.duie oars 24.92 | 3547 | 27.25 | 2.50) | 24. 18) eee 
“egret SEA Soo--8 338 SE See aoe 37.37 | 2.48 | 39.07 | 5.37 | 43.65 |.s2.-. 
ILE ie Ses Sea Se eee 50.84 |] 3.31 | 5L.77 | 3.25 | 58.235) -cueus 
DOUG. 24-eGee hate ohne oxi aie 31.36 | 3.24] 63.86 | 3.69 | 64.48 |...... 
SOY soe eee oe 65.21 | 4.42 | 68.73 | 9.25 | 67.61 ).-222- 
PAMISUNt ape os one -b-< 52a 62.27 | 3.84 65.48 | 4.28 62,42 \osnses 
September :..---..--..-.-.. 54.46 | 3.98 | 58.26 | 3.69] 57.68 |...... 
Octobprs 22-58 6 2 -- 54-05. 42.21 | 3.64] 45.58) 5.85 | 43.43 1 ..... 
November s. 2222: -2-<s-25- 31.37 |'3.21.| 31.86.| 2.96 | SiaGueessee. 
IUGCriT i eS a 16.07 |} 3.08 | 19.53 | 1.75 | 21 7Sieeseee 
VERMONT. 
Brandon. Burlington. | Craftsbury, | Fayetteville. | Luxenburg. 
Months. ae = - a ae me 
ain- ain- ain- ain- ain- 
Temp. fall. Temp. fall. Temp. fall. Temp. fall. Temp fall, 
LE ee ee 19.29 | 2.81 14.40 | 1.76 13.51 | 2.44 18.40 | 4.94 
Mebruaryen to. 2. veues sae 21.95 | 2.47 18.90 | 1.84 | 16.62 | 2.35 | 19.90 | 3.67 
WS ee) Se 2 A 28.57 | 2.44 | 28.50 | 2.04 | 24.57) 2.95] 31.00 | 4.00 
71 a 41.91 | 2.36 | 39. 50 | 2.10 37. 60 | 2. 66 44.00 | 4.54 
1 ae oS ee 54.75 | 2.83 | 56.30 | 3.29 | 50.72 | 3.02 56. 20 | 4.70 
RUE Gries Dee oe we ewes ers 64.01 | 2.71 66.60 | 3.41 60.97 | 3.10 63. 50 | 4. 66 
CIS 2 ee 68.67 | 4.55 | 68.20 | 4.38 | 65.27 | 4.35 | 67.50 | 5.06 
August ........--- 65. 87 | 4. 66 67. 60 | 3.29 62.15 | 4.75 66.10 | 4.81 
September .---| 58.43 | 3.18) 57.10 | 3.60 | 54.70 | 3.95} 57.40 | 5.37 
Crean a eee 46.27 | 3.18 | 45.26 | 3.72 | 42.49 | 3.31 | 46.70 | 4.15 
November 36.28 | 3.00 ; 33.50 | 2. 62 31.71 | 3.37 | 34.90 | 5.67 
IDECOMDEE-wetouccsaccena we 23.45 | 2.18 24.70 | 2.10 18. 35 | 2.95 24.10 | 3.60 
Middlebury. Montpelier. Newbury. New Fane. 
Months. si 5 — = Ny 
‘in- ai ain- in- 
Temp. fall. Temp. fall, Temp. fall. Temp. fall. 
PANUATY io aes eo ooo we dewioa 18. 51 1. 68 FIN Soi Seaenee's Ae Do) |= eee 
February 21.30 | 2.90 I Atl) Boone ce TY a eee 
March -..:.-.-.. 29. 84 2. 28 72 YA erin aye 29. 08 1} ae 
Apmil ..-.-.-.- 42,82 | 2.37 SR) Gu asgee ei 41.81) pre-e 
Mstve toe Se. 54.52 | 2.99 50. 66 |-------- BB. BF secon 
STH G BO Ss Se eee Peer os 65.78 | 2.39 GUIGTA| Sees 22 64.70) \oooe === 
ATP SER es Seer 69. 80 3. 92 67.40" | -- «=. «=< 69.15 |-------- 
JNEO Ro coe pee ee ee oe ee 66. 01 3. 68 GaN 9SA| ssiase sas 67. 06 |---.---- 
SOptempoers-- == -\oscucee 58. 91 5. 30 6Y ee US ee sae 57. 60 |------- 
(ONG See eee 46, 93 Sr AGP 401 ess 22 45. 68 |-------- 
November: =f... 2-52-08. 31.15 2. 97 38.94} ence on 35. 38 |-=-7 "= 
Wecember--.-----..-.....-- 23, 23 2.97 03.96 loa sos ee Pai ( Se eana se 
! 
Newport Norwich. Randolph. 
Months. aa = =— 
ain- ain- ain 
Temp. | ‘fan, | TempP- | fay. | Temp. | “fan. 
PANUATY? Lin Sennen Gerace 15. 54 6: GIs). 52.2 | 47. 1G ape 
Mepruary Gh oes ate 22. 29 Pate | ck dete Si 16) Gores. = 
March: 23.23. 0.2 see ees 25. 73 2a 43) | oP ase Dey. GAs |Seeeentas 
PASINAL). SSn05. Sas a dedeenoess 42. 38 (BE es poceee 40 37 aleeeee 
NMayvicet2ch..b.5. ae Qeouee 5S 7-1] Bee Be BS eoaoee 2. 19 teeter 
pig 5 G92. - 2 su aeaeee one LOTR Sees tac Gotoh) <2 52. <..- G5. OF ses 
Gy eto te 6. 5 ..2n2dseeoees 2 3 bh eee 69/70) | 2222: =. - C9559 ieee. 
BANIGHBD ECs --5 022 ncaa vveds 65) 5507035 - =: eae | ee Ba. 98th 
Nepbenmbens 6.5. ...322.5h 585. BE Sd see. - 55. bi AO Coes 2: 57. Abate 
October’ 2: ..:.-.-.< ) RESaRe 47: 444 soe. See 48. G3") 2 ose =~ - 44.320 \\toee ee 
INOVEMIBDE ¢- oc .--5-42cdaue. SU CTA se hc cau: $2: 28). So. 34. O8itasscse 
DSCOMPSrsee ce a -5oseecneese Dial iy eee ser | PLUM ET ls Soar QO, 22k entre 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


VERMONT. 
a naan sie 
Saint Johnsbury. Springfield. Williamstown. Woodstock. 
ait | romp. | BAD | emp. | am 
4, 54 16. 44 2. 50 
2.37 14. 95 1.45 
3. 40 23. 52 1. 67 
# 3.59 38. 78 2.78 
" 3. 53 52.13 4. 95 
f° 4.03 62. 59 3. 06 
3 eats 68. 07 4. 94 
gus § 4.13 62. 91 4.33 
September .-.---....----.--. . 2.70 55. 81 3.44 
CPR Tee er ie eS Se ae | E 3.94 41. 85 5, 25 
Movember} <.2....----6--<: 37. 56 3. 02 31. 08 2. 96 
IBCAMDEL-+2—2--2-- Ss Se- = 58 22. 87 2.-15 19. 64 3. 25 
MASSACHUSETTS. 
Deerfield. Fitchburg. Fort Warren. Framingham. 
Months. : : = ; 
Temp. ve Temp. oan Temp. ea Temp. ae 
JUSTE ig ES See pC D) eR 23. 80 . 80 2. 88! | s2re- = 22. 76; | sao 228e8 
MeUrNany =~ --~-=-—4--~--~-s PPR eee 31.35 3.12 B71. 9 sss scae= 24, 16° |. 35383 
berttyeeeen = | 2202 ler =) 30, 28 losses == 4 35. 80 6.3L aon 14: | eoeecsee 32, 89; |. 3 ese 
2A SEs 5S tel eae Me OF ts sees ess 44, 82 3. 95 4%, 49) | sso sa06 44. 43. |... sSauss 
Tal oo Sete er CaaS ey Oe loce sacs 54. 25 3.71 Hos Oalittsceeota 55:09; |a=2-eees 
°) Gini G4 S= J a eee a a ee es 66. 05 2. 57 Go. 19 poseseess 68; 56: | 22h 
Die oe oe a ee ed TOL 2G ifesee< ses 70. 47 5. 96 (USe..) | Peeporee 69; OL 1 SeoSnes 
AHA occ caenSs tess Gop 20) |psazeccc: 67. 65 4.18 69: 9G} )22e5c5=2 67: LE |See 
September c.--s-s2-s2s2-5. GOL4Si ese os 28 61. 57 2. 38 62. 33 }..-...-- 59: OG*/E crest 
Oi itis a ae eee BOLO tteer ese. 52. 82 4,91 pl, G4) oase. a28 41, 8P [cess 
TUPAC [1 ea ee a RAR Nha Seer 39. 95 4. 83 44. 59) oo ccoe oe 36; O7i\easeonee 
PPEROM NOE tes <== saaca sce ss 26561) \enetes: 25. 88 .35 Bas} eee 24, BOM ae citer 
Georgetown. Hinsdale Ipswich. Kingston. 
Months. : ; : : 
Temp. a Temp. = Temp. rp Temp. ya 
0D 6 7 ee ee BOS OCT ceascen 28.05; [aso ae 
1 ES 1 I pees ee S30. 0004-232 ge— 28.65 )|=aeeaees 
7-3 My i) eae 38.00) | .a-s2055 31. 47 |<< ese = 
Ao: O82 5. S28 48. 00) |i centoa as 23.58) |ssenneee 
05; 60) | --25= 055 56. DOL ceeeeae 51. 89 |..---.-- 
ee NGp) sees coe 68.00) }occcasn- 64. 02 |--.<---. 
G9: 59! |S oe, ~ a5 40; SQ) |icacnsss 70. 12) |S een ee 
Teel eee As OOo camnicate G7. 98) |-o- =e ane 
DS: 54: |..- 20-058 63. 00) oC caacn ae GL OE h\eeennnan 
4a. 08) |se-ee eer a) (OINE opsmommam 5 18) ja--teeee 
BSAC Ses es 39. 00 |.=....-. a Sian 
p35 (al ee ae By Ae Renee 3 d4eaeeeaee 
Lawrence. | Lenox. Medfield. Mendon. 
Months. 
Rain- Rain- Rai Rain- 
Temp fall. Temp fall, Temp. fall. Temp. fall. 
SPSMUSEY) 25 2545525226222 255 23. 21 3. 75 C2 yh Eee, Pol ees 24.35 |.-..---- 
February 25. 65 2. 69 462 771) .. 45-4. 26.10 |acescse.. 24, 10 iets 
March es eee 31.23 3. 56 200 92i 1.5 eek. 5 32. 03;).2<s 
Jef erel) 5S ee 42.19 4, 28 Shi 242125 BEuS 44.00 |.. 
BY cetavawastssseces teste 53. 21 4. 05 SLi 510) .< 25.8 2 54. 44 |. 
fiiirlc 22 ste paiee Seeaere ee ae oe 64. 26 3.09 GB5.27) 2 Sek..2 G4. 53 |... .seekt 
Shih Ss ee a ee 69. 13 3. 82 GE 925) .2 J22 2. T0.AT || 2 eis 
Peta 12173 ee Sr 67. 86 5. 28 GR S612 28-2. G7..70 | ore ee 
Mepuenmipers.-.--.4-2.t02.s. 59. 83 3. 25 GA G2) |=. 082 59.93 beeches 
OTE) eh 2 a a Se 47. 98 3. 27 $% 861.2 doe - 48, 58 | sccouas 
INGMAMINER)....cccagoduat2. 38. 41 3. 72 B22 TD | bP te 56.78 jeatcess 
Mecember sc 2225-8S-t% = 26. 32 4, 20 Os 93} 2 28. 2: 20.000! ace : 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


MASSACHUSETTS. 
Milton. | Nantucket. New Bedford. Newbury. 
Months. = : : : 
Temp. - og Temp. a Temp. ce: Temp. Pe 
BUOALY |. ceceaecoceeecaeene 32. 07 3. 92 28. 79 3. 34 23.30) cena 
February 31. 98 2. 81 29, 44 3. 30 20, 80 fase. mee 
eT es oc See seaaese 36. 56 3. 25 35. 50 3. 56 32G3 |= tami 
PADD, oot eee ea clee inosine 44. 59 4. 02 44. 66 3. 53 45.07. |. = ne nee 
Sy RocasacSo2 toc see 52. 76 3.75 54, 24 3. 64 58.49 |. ...ss0 
SUNG. oo- eee ee meant eesewe 63.17 3. 27 63. 50 2. 83 66.26 | <>. estes 
LY = oe etalon - aim ialaiala 70. 10 2.48 69.12 2.98 70.59) oe cea 
PROS here anits = =e eevee eons 68. 84 2. 72 68. 23 3. 94 67.40) | 2e-eoee 
September. .-..-----.-.---3 64. 13 3. 16 62. 05 3. 29 57.29) |e oeeeae 
Qe) ee Sk rr 55. 36 3. 57 52. 29 3. 36 46: 62 pace 
Wovembers etc. .------ases 45. 63 3. 38 42. 48 3. 87 Bt, al We re 
Wecember e-22...-.--e---5 36. 57 4.77 32. 40 3. 78 21. 20 None are 
Newburyport. Princeton. Sandwich. Topsfield. 
Months. = 
ain- Rain- 
fall, | PSUR) eat 
HSaS5a 20.27 | nema 
aes Ssic 21521 | nee 
ae ese ve 33.52. | «= <idiemte 
hays sere 44.75 |-~-sense 
eine aie 54.30 |. -cscmae 
shale estore 64.90 |... Sues 
y : B Ba) | eee 69: OF | eee 
JATETIG Dh o eh = Beene TOG ese laece Se) | ape {URAL eee 68.325 aa 
September. ........-...---- G1 40 4 soe rene ORY | ao See Ee) | See 60.53 |--- oboe 
OCTOBRE S024 -<-- seers cn a AD. OO! | 2 ere 49) 164)-- ce ose pOcO2 Mes eene 48. 87| <n neseee 
Mavember ......----------- BECon see ee oe SB SRR ZB Ee 8D | eee 40. 49 | Seeman 
Wecember’s-=2-.--2--.--.-- 25: 06 4| jae o—4 24.45 |...-.--- =e ig | esses 28. 32] soseeeets 
RHODE ISLAND. 
Fort Wolcott. Newport. North Scituate. Providence. 
Months. : ; : : 
Temp. aa Temp. Cm Temp. oa Temp. ies 
it Ee 9 S-—95-oceS SSeS 7IEN) Scere. 29. 93 3. 37 77 SS 3} | BOeeeeee 25. 84 3. 42 
TUG] Ti np Sees Sepesccic 30.48 |.....--- 29. 40 5. 41 OMA see soe 27. 01 2. 88 
SL 0 Cp a i Ra ae Pdnee t\a em ajele = 36.14 5.11 Oa case os 34. 43 3. 46 
avo ils sass taeda aeeenesoe AORUd | ere 44.51 1.74 DARPA | ae Baye 45. 64 3. 59 
WEL 830542 eSosos SSeeeeeee Tee.) | BS Seaeee 53. 88 4.50 At | See 55. 75 3. 49 
A) PGS S6e4Seee5 505 Seas 64.52 |.-..---- 64. 70 4.13 TANG) | Bee 63. 85 3.13 
Jf essere eso pogscReESses pad Wesesn ss 70. 14 1. 81 BSNOL seca aaae 70. 93 3. 08 
JA0 Gall Doses sons =Seeeseee BONGO sso 25- 69. 52 3. 78 G3.42)| 52 52220. 69. 08 3. 93 
September..--..-..---.---- S524 ESB asee 63. 43 2. 60 60.09 |...----- 61. 73 3. 09 
(OG) (hae ees SSeS #286) | eens 53. 55 3. 49 Al. 02) | 25225522 50. 85 3.35 
Mig OntMiOl sme clam eos == ESS Okt) aetna 43, 27 4. 52 Bool Wes cannes 40.45 4. 04 
Wecenmtber -.2..-------cs--- 34. 29 |.-...... 34. 16 4.91 7 TAU We Ne eS 29. 37 3. 92 
CONNECTICUT. 
Canton. Colebrook. Columbia. Goshen. Litchfield. 
Months. rr a ae : elt ol el : 
Temp. ee Temp. aa Temp. 5 Temp. poe Temp. _ 
PAROATY) 2 See. cosete eases 27.87 | 4.24 | 20.89 
MEPPIMANY co cee en=saecrene~s 25.11 | 3.87 | 23.31 
NES CO ie aes Sa ee 29.63 | 6.14 | 28.70 
Bvpril’ 7% S¢ 22... a boSesciscee 40.51] 1.81 | 43.12 |. 
Muleiye = 2S Soe 324 50 dae deceece 54.15 | 2.76 | 53.84 |. 
2 TL SS ae Se a 58.93 | 6.93 | 64.55 
pee OT. wece newness 68.79 | 9.29 | 69.38 
TT Te) Nee i a 64.03 | 4.36 | 67.18 
September... 2. .-.:.:------- 59. 67 | 3.39 | 59.40 
Octebersss-S2. .ccscsheusces 50.24 | 4.04 | 47.30 
Wowvemberks2.-..sclecaccee 39.10 | 5.46 | 36.61 


SCAR UED ER. a6 cues aceearee 29.51 | 2.56 | 24.67 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 


CONNECTICUT. 
Middletown. Plymouth. Pomfret. Salisbury. 
Months. Gotaeaaiieal cian ioensreeg aga Rai [ets oe eens 
| Temp. fall, Temp. fal, Temp. fall. Temp. Pat 
MAMET: se wanme = == - aeisqs==5 26. 23 3. 41 26. 00 3. 25 22. 89 3. 97 24. 65 2. 29 
Lo i 28. 93 3. 24 26. 29 3. 33 28. 07 3. 32 25. 28 2.79 
UD ye a 33. 86 3.18 27. 98 4.36 30. 99 3. 53 34. 65 2. 62 
Ere remers = =~ acess 45. 66 3.35 41.70 2.77 43. 30 3. 62 44. 44 2.89 
SSeS SSR se Shee 56. 24 3. 96 56. 42 3. 72 53. 77 3.77 56. 32 4. 62 
Ie eee nea ow ie ange = 66. 34 2. 22 62.18 1. 67 63.17 3. 86 65. 87 4. 01 
oul Ve c= ae = ieee 70. 96 3. 50 68. 83 8. 91 68. 12 4, 59 70. 44 4.71 
UT oes 68. 97 6. 60 67. 80 4.31 65. 82 4. 64 68. 06 3. 60 
September. -..-...--.....-- 61. 43 2.13 57. 85 2. 81 58. 85 3.47 60. 09 3. 26 
PRAGHOLS sc. sc cs eeu <=: 50. 80 5. 09 48. 74 4.33 48. 46 3. 76 50. 18 4. 68 
November ...........-.--+. 38.95} 3.70) 3897] 5.45| 42.36] 4.24] 39.23] 4.90 
SOMO . 02. .ugace--- 28.67 | 3.82) 25.97) 3.78} 26.28) 4.34] 27.54] 4.67 
Sharon. Wallingford. Warren Centre. Waterbury. 
Months. 3 : ; ‘ 
Temp. fae Temp. Eon Temp. = Temp Pea 
REHOEY) Stee ema saccade oes ye Boao 24. 42 4.85 
200) 000 (aes 26.155)" Sec- 27. 85 3. 02 
Win bog 5 Se 5? Bees 34. 79 4.35 
aol pp Sb ee a abs G4) [Sen ee 44.72 | 4.43 
“Lines aes Sas ae aaa Bi: Goelstaes se 54. 99 5. 09 
G64 30a ae eae BD: 96) ]ocen.- 65. 77 4. 82 
ae eee ee 1 TN eo sega 69.76 | 4.20 
PRM BE eit ce om see a oes G8. 00; [52572 °. 67. 36 6. 62 
San fil te (1 Fe EE as agen 60. 49 4. 36 
Jie. + 29,90) | Seen e oo . 50. 82 3. 05 
GyeMibete 2-5 o aise con. = = SU RPA) leaepeee 39. 28 2. 98 
HIGCONIVERE sac ol tase se Bada |ooase see 28. 40 4. 26 
NEW YORK. 
Amenia. Auburn. Baldwinsville. | Peleyive (Union 
Months. : oF ae ; 
Temp. baer Temp. fall. Temp. fall, Temp. = 
IEC Bl 19) [eect ino 24. 37 2. 50 
HEBIORTY’: 2. -s<2-e2de---5 20. 12) fene-~.~- 25. 08 2. 04 
2 ee eee BD. HG) [Esse saan 33. 51 2.13 
IRs ac i= sw wines tee eees ae oA eee 45. 26 2. 22 
2 Soe — i es 56. 66) |E22...2: 54. 84 3. 45 
Ji al Se i 66.55) [Een . ~~ 64. 47 3. 57 
iaueeec se fe . . O 68.88) (Me 69.38 | 3.13 
(TEE G7. SG) |eee-.-. 68. 23 3. 23 
September 1s, 10" | tee wre 59. 45 3. 20 
LOD he ae eee eee 26:99) tees. .n. 48. 23 3. 38 
November oe ee 37. 75 2. 85 
December ye) ee aa 29. 54 2.72 
Cambridge (Wash- 
Bellport. Bridgewater. Buffalo. ington County 
Academy). 
Months. 
Temp ay ~ | Temp. ote Temp il Temp ma 
31.12 5. 42 20. 64 |...-..-- 24. 36 2. 46 22.44 2. 90 
30. 70 4.75 Bisa) |woeeaeas 26. 39 2. 56 21.45 2. 59 
37. 29 4. 07 29. 88) | seco = 31. 37 3. 45 32. 69 2. 03 
45. 01 3.14 420208 seeoanes 43. 63 2. 91 44.19 2. 98 
54. 35 2.95 52/985) 2 ade - 53. 59 3. 53 55. 99 3.49 
64. 32 3.75 99: 58 ils ROE 65. 04 2.46 64. 82 4. 30 
69. 17 3. 04 661645) S22e53- 69. 58 2. 76 68. 88 3.58 
gu 68. 58 3.73 69/906} ie 68. 58 3. 02 66. 09 4.18 
September ---.............- 62.10 6. 03 GME | i) ee eee 61.19 3. 65 58. 29 2. 76 
Wetober aes. 22. 0.es~ 5... 53. 14 2. 74 44°66) | sek. 49. 51 3.16 46. 76 3. 48 
INGVEMpe =. 230 a a at. 42. 54 3. 84 SARE b+ | eee eee 40. 13 2.99 36. 56 2. 80 
PIBCOMDGE A. o2- coc secacecs 33. 63 1. 96 BeHOOE | ares oas~ 28. 40 3. 40 26. 21 2.14 
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‘ NEW YORK. 
Canajoharie Canandaigua . : 
(academy). (academy). Cazenovia. Charlotte. 
Months. ae amr : 
ain- : in- in- 
Temp. fall. Temp. fall, Temp. | Sry Temp. pri 
AEE? Be ee Se ae POT Al areca ss 23. 34 3 21. 43 3. 25 25. 47 1.73 
February -----.-.------.-.-- LR rd | Ree ee 21.09 3. 43 22. 21 3. 08 27. 88 1.72 
Ware of. Secombe mae 30. 46 \/225 0-3 31. 84 2.31 29. 85 3. 92 32. 93 2. 28 
22\j ty) DE Be 2 e-s eee a ee BT. 29 \\a==——- 24 45. 94 2. 42 42. 87 4.35 44.57 2.41 
iu bi aS Ooh: ae ae Te 8) Eoeeeoee 55. 92 4.91 53. 00 3. 26 54. 69 2. 92 
SiGti Gh OS: 3-5--5 545s eeeeeee 64. 06 |..------ 65. 70 3. 74 61. 99 4.12 66. 33 2. 43 
Orb eee ee = a MD. 34 1\co0 45-22 69. 49 3. 30 66. 71 4. 59 70. 65 2.90 
BN ee Sabiaancsmas G7..36)|25-2- 5-2 66. 80 3. 47 64. 61 4. 02 69. 76 2. 95 
MOPLEMUCL seas elena aS. 69 t/a. Sete 57. 32 2. 83 57. 66 3. 90 62, 22 2. 89 
Ociober>--essee=5--se<54--2 9.06 }\ ae o=- = 47. 85 3.13 45, 84 4.29 50. 68 8. 03 
WOVEIMDpE = -ne.>= soos —5 S5 B76 | are sme 36. 14 2. 82 35. 63 3.17 40. 83 2.56 
DWpecembere------Ss-s02---22 20-201 Cem cinn a2 26. 68 2. 56 24. 69 3.15 29. 23 2.09 
Cherry Vall ; : 
on ais bay Clyde Cuba Dansville. 
Months. : : ; : 
Temp. a Temp. Se Temp. Bera Temp. Pe 
PANUAT Ys se see iomcecscemeaas 22. 03 2. 66 Dp. G2 oamnws ae 18. 10 2.78 28. 82.5 eee 
PODINALY 2 522 wecineniv ease 21. 66 2. 57 ZBI) seem cbsee. 22. 48 1. 96 3153"). ceaaeee 
(March 22 -2h = ptis ncaa cecses 30. 30 2. 80 BIBL | Bane 28. 02 3. 72 32.30, |--sesear 
JN HUES | 253 os or 43. 64 3. 03 LEE ih | Seem 40. 41 3.13 46/87" || = =e 
WE pate 5o ae eee 53. 84 4. 04 383(02) | Beooeser B11 2. 54 52020) |2 2S oenee 
pipINIG See ee ree eo foots tees 63. 48 4. 35 G3.(6L9)- 20-5505 62. 60 3.43 65.227). ooo 
ST es Ae 67. 68 4, 24 OS GTE | eceeeee 63. 52 2.21 68. 95):| <5 = seem 
PASE OTIS Li ea atalc ete ain wieiselesarniacie 65. 58 3.45 BOAO = ein 63. 22 3. 27 68.012 Se aeeeiee 
SIRT S11) (ele ke rn ae 57. 82 3. 55 DOAT HIG === 2 Cee 55. 12 3.47 60. 80 |..-.-... 
OGGODORS eben 2 -wccowews ese 45. 81 3. 90 OA) | Be eee 40.19 2. 52 52. 12) |o a eeeee = 
INGVETIMORS 208 <jcecinnonn ce 34.36 | 3.18 SV ACl Ja asseser 32. 61 2. 73 37. 50) 252 = ee 
IDRC ATO os eee ae ees 25. 34 3. 07 31. 95 ack 23. 58 2. 97 84.0322 eo seter 
Delhi. Depauville East Hampton. Ellisburg. 
Months. : ; ; : 
Temp. aa Temp oe Temp. Tig Temp. er 
MUL Gy eee wcities sw os ste BGAN | aeciaa = 19. 24 3. 32 30.13 2. 93 PMY (MIS Sata 2 5 
MODIMRAT YEE aoe. «2 -<is20--5- 28.68) |<2.5---- 20. 76 3. 98 30.75 2. 30 22. 82 \evwacin we 
DMaroh > sess 2 ooo se Sees oe SoOG) | Estes = oe 29. 20 3. 20 36. 66 2. 54 33. 42) laws een 
PATI oe Sap aoe oe occ eae BO: 49 ee so... 42, 82 2. 29 44. 43 3. 82 48.69 | <-aeetee 
Misi eee ie Mae ois oo ise tne ate BDd.30) (See. 2-2 53. 10 3. 74 53.18 3. 66 BY Rn Bee yo = 
PHO oe yee eee ee oe ene 68.05: (Ee a-- <2 64. 85 4.08 62. 80 2. 98 64.73 |.:.cceee 
ul hes 55 oe 2 EB eee eeu Bil= sa eeee 69. 57 2. 81 69. 68 2. 54 69.75. |. ~--aeee 
JTRS =e See OS EES 64.69) |/22 52. -2 66. 49 5. 30 68. 51 3. 22 66,94 |. See 
PEpleMDOE Ae. 922.2 s2c5=-0 BD. SOniee—e- == 60. 32 5. O1 62. 54 3. 27 6L. 94 ||) c22caeee 
Wctober: $22 f2e0 oe sees ac. =. 45.92 ees =<. 46. 36 5 §2. 13 3. 65 48, 72. | saaaekeue 
NO VOMUUeES 29: 52. icsccee - se AYA eee 35. 96 5. 23 42. 27 3.16 38. 39 |caceaboa 
MeceMNeNe ye. a- seer cies B40 eee a5 23. 72 4.21 33. 45 3.17 36. 53 |.------- 
Elmira aca Acad-| ort Edward. | Fort Niagara. 
Months. ; ; ; = 
Temp. i Temp. aap Temp. rts Temp. fall, 
SARMATY oer e foe ia ina a ais 19, SOU Beemer 19. 73 2. 69 25. 31 4.72 267 We -aeeetee 
WeDLAarYy eae et eeee sc astm se 20. GUn eee 19.73 1.79 21 1.72 26. 98 |.------= 
arch): Sa ee ese ee 2. ae SPAS) eeooe = 29. 85 2. 36 33.13 2. 84 33. 34 |o--sese 
- Stig | oe ee See, “eee BL ell Benepe 42. 57 2. 53 45, 45 4 43.32 |..-c---- 
VUE, a5 eb ede seraetts cence 5609) W oc ae 53. 91 3.09 57.79 5. 26 54/59. |) - 3 <cratee 
RUNING. = 2 22 aB a coe ee oe ae Bre Nl Eomeee = 62. 53 4, 29 69. 96 7. 85 65,,12))>-2 emer 
TT Raa ee sae pe “ALIN ests ae3 66. 39 4.21 70. 74 4. 92 70.53. |-\- <cebgute 
J SE eS Se SE 64.29) poe 65. 79 3. 65 67. 57 4.71 69. 56 |.-.----- 
RMempempen. vi: 2s cep ae nooe BR IDD sleaeeris ee 57.53 3. 08 60. 85 4.27 61.62 |-.--anee 
icrolion: pe .2e. 252 ee aera BUO2 conn cn ae 46. 02 3. 56 49.09 | 8.57 50. 49) |n-ceeee 
Rowember 22. . 0 Sas sec ce SER oer 34. 50 2. 46 36. 06 6.11 39. 76+] ucereeee 
Mecember= 2... 55.dss0—6 SDRC Eee 23. 98 2. 74 27. 60 5. 76 29.17 |extoeeee 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 


NEW YORK. 
Fort Ontario. =e (acad-| Friendship. Goshen 
Temp. 2 a Temp. at Temp. ee Temp. bake 
2 = ees | 28. 37 2. 04 a ea | ee 3 20, GG) | Snesenee 
PGUEMAT USE gobs econ nc nccens 27. 75 1. §2 205.72) \om oma 26. SL Boe eee 
ANCHE sens ~~ 5 ceececns 35. 16 1.99 Hay fH eee ene 36, 510 | Sameee ae 
2D a ee 45. 85 1, 93 43) 05) leo oece 47.42 \c2 5 
Ly geet oe See eS 56. 67 3. 32 aL) eer $6.22) | caceeee 
MMe aS S23 a ae Sacense 65. 23 3. 83 65290) \.22-2222 64.73; |teoeeeee 
Dnhwgs 40 Se ee 70. 66 3. 34 G62183) sc occas 68.70) | 325 ees 
JST a ee ee 68. 47 3. 78 ay Ty es ee 67.64:)| 2 ae 
POPLOMDEL 5. -./.-2..2--+ - == 61. 01 4. 46 OLA Pees = 59.76) |2 see 
MICTONEE act = u'- . on csncecce sce 50. 93 4, 31 45/608 |i oacpsee 48.81 | oo 2.cne= 
MIOMOMDCL 22 i. cccceeews se 39. 71 3. 27 SET eens A 38.79 0|52-04ce6 
MIBCOMDOL:.. oo.cscnns «2505 31. 06 2. 96 yay. ad bee 28.00 Pes ooece 
Gouverneur. Greenville. Hamilton. Hartwick. 
Months. | : 5 : : ; 
Temp. = Temp. = Temp. ae Temp. — 
DRT O Se Se LJOSt | ace aie B0s2T ele ane oce po7 EE) Ie pape aa 24, 27 |e. 2 Sais 
Lig err ee ea ee 4 1 PSU ee eee 20.22" So scceee 
Wan OT OON ereisiesios SOOO se onccce BLS) oss sees 35. 89)i|.-S4eece 
BUI Re See eo wn cacce wana (DER LO Lee aes 3 405183) 72 canes 45. 43 |......-. 44.42. [= hose 
Lua ek ee By eee Se CPE Gs hy Smee aE (al ees 56..48;)|- seceees 
JitiGeps <6 are ae eh ee ee 66:78 lsaoso cee 350852 coos 65.08; |; 222 
NV iesees ets cs wes ncaa owe 69370) | see see Uno Sisto eae ee Lia) >| pete tee 68:25) ||se-ce ese 
PPS AEE cis ine a sane = == G657 Es | ecaseaise G8272 Eo aces GOS 80n| Sas neers 66/7 Ap eeceeeee 
MEWUEMENOI. 25> .5-3002-----< 963605 |c-34 2121: EY GW aes 58.28 |,....... SBNTGN Sa ecce os 
OST) ee ee ESO aes 81526) |55.25-52 cA) | eee 48046) 52225035 
DNOVERIDEUE 35. 2552-5 soe BEE Ea eeeeee SOj90)| an snes BO S| eee 3B Lhis| sos. See 
IDE CET CG) Re ee an es ea 20.) 94) | Secret PACER ml Bees 20 OO dameae Pea AS Il ah eae, 
Henrietta Hermitage. iia Acuteny). Houseville. 
Months. : Rai Rai : 
Temp. th Temp. fall, Temp. fall. Temp. ea 
a a oa ee 23.296| 5.19 22.90| 1.72 20. 92 1. 96 
MpMeGnE ys ao. 2 Cw Ey pa 23.44 | 3.64 22.51| 2.89 21.40 2. 92 
TG De Se es eee i 26. 74 4. 28 31.12 2. 66 28. 37 3. 03 
PANNTM ean 2 <= x aoa = a anwones a5: 39. 40 3.76 42. 40 3. 41 38. 89 3. 03 
lui el i eae 50. 74 4. 64 53. 93 5. 06 51. 56 3. 03 
ACP hp (Cae eas Seer 60. 57 3. 40 61. 67 4. 36 64. 97 2.13 
(igi) 23 eee 64. 49 4, 96 65. 92 6. 51 69.16 4.45 
PAN EINE 520 <i awe nncnscas 64. 31 5. 10 64. 22 3. 04 65.18 3.49 
Peplemiper.==.-.--.s--< 25: 56. 31 3.70 56. 45 4.39 57. 79 4. 03 
OGTOHER She oo. - ooo caw tc acs 46. 62 4. 80 46. 53 4, 36 46. 81 4, 55 
November : 35. 46 4.76 35. 81 4,79 34. 28 4.00 
December 26. 64 3. 50 26. 96 3.79 20. 24 2. 42 
Johnstown (acad- | Kinderhook (acad- 
Ithaca (academy). Jamestown. emy). emy). 
Months. : Pe Ae ae 
E = in- 
Temp. ya Temp. fall. Temp. fall, Temp. fall, 
WANMALY Sei Siecna = --5--08 AY the eae 20. 20 2.75 VATE (el eee 22. 90 2. 21 
HEDEGAD Vise 25 ~~ > jas ons s- 28 Bis Nena <.< a 24, 58 3. 05 PoE El elle rae 23. 32 1. 53 
1. Enid 1) Be ee ee eee DAL 90) oe, < =55 32. 68 3.10 BL GST sac. = 5 33. 74 2.48 
DA O39 ee AG Wat oa 34% 43.38 3. 65 As, O0L|eucana=. 46. 30 2. 97 
Geet eee eee ay Ate |S eee 57.16 4.40 Tae Ji ea eee 57. 26 3.41 
SUNEL sence css. GOxAZ Hee - is 65. 98 3. 90 i 7 ae ae 65. 44 4.55 
‘oth a ee MONTBU Cees - ns 68. 67 5. 40 Tete tet Iet (pr ees 70.15 4.35 
August GS\GS. ieee... 22 66. 26 5. 90 DYE TAL Ieper 68. 47 3.35 
Peptemper -<.....u-...-..-- G0sobuleseo- ose 60. 94 6. 35 PS Gh s\ceacca 60. 30 2. 94 
Optobenaseias. 0 oo. cs. 5. 49,200 eee. 22 48. 39 4.55 BO teb | coos see 47. 54 3. 25 
INOMEMIDOR cease cose ccc ese BS. Ofileenc- => 36. 62 5.35 By Ey Gl Sete 38. 28 3. 69 
Migcamipotiavescccts~ souss- SL 02) Eescone. 29. 28 5. 55 24. 83) | cacoe sae 25. 24 2.75 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 


NEW YORK. 
4 Leyden. Liberty. | Little Genesee. Lockport. 
Months. a Tr 
ain- in- - 
Temp. fall. Temp. fall. Temp. fall. 
PARMA Y) ee eet cet en woes AA, | Pee ee 18.19 1. 64 
LOS Che gee Sees Se ee 16. 01 20.13 §. 72 
March 25. 58 26. 71 4, 93 
PARE > 58 ceoee ss - 40. 25 |. 39. 95 7.48 
MSY 2 222 esc - 52. 73 |. 51. 59 3. 39 
A) jr VNC eel as 3 9 9 ee eee 57. 82 62. 62 4.77 
elgtl y= jee eee ceca ee 66. 33 68. 79 2. 73 
aT Vee tsi rp te Pe 5 SE Sa ee (DBAS) | ee See, 64. 34 3. 53 
MOPLEMNORe ses. + s+ scence se 99.05) | 252 25--5] 56. 63 2. 79 
October! a2 -s=--253--55 39. 14. | 5-25 47. 84 2. 86 
INGYEMbeGe ...-..--22---2 AS. OOM sine ayes 33. 95 3. 83 
WECEMIDPLe- eco oes 0 le oo O20 | aaem =e 26. 32 4. 46 
X é Madison Bar- 
Lowville. Lyons. McGrawville. rage: 
Months. = e 
ain- in- Raijn- Rain- 
Temp. fall. Temp. fall. Temp. fall. Temp. fall. 
24. 90 21.79 
26. 22 | 23. 81 
31. 80 32. 89 
42. 64 44.35 
DA tomsse [222% 54. 56 
eS SU | bees 64. 49 
a 0 eet 69. 08 
JAWEE Ri ee See ee eee G6..39)| 222-2228 68. 96 
Bepientuene as. .cl-2522- 65 sf Bee a 60. 62 
Ovi ieee ss AD. GT Giese eee 49. 49 
WaveMmber nc ods. .6ee. se 38. 04 |.--....- 37.88 |p 2 ee eee 
MUBGEMIDER <== == doe 2e ose PAU | eases - 20. Of lene eee 
= aH = 
Malone eae Mexico(academy)., Middleburg. Milo. 
Months. = E =" ae = 
3 2 ain- in- 
Temp. fall, Temp. fall, Temp. fall. Temp. fall. 
= eee 
| 
SIQMOALY, doe non ona soee soe 18. 24 |..--.--- 26. 87 
1M) De Apes 5 Sop epesepsono- PA AS. Pesta ce 26. 28 |. 
WER See SS See ees DLA Nees ccna 33. 96 
PAIEN cob in cas ce te ne oS oer LRU (| epee A 45. 59 
ME ee atlas oie amie oe IAL) Den bale 2 56. 00 
“LTO eas ea eee COZ eeen--e 63. 89 
Talk) dt eS 66.90 |....---- 68. 75 
Era 8 epee eee DOWD, lem oie coals 66. 91 
PanneMmibere a o.- --. 25. ------ Sia Wil eee» 59. 14 | 
BGtObSr = 5-.5-2>-2-c- peo AGIOZN eee cet 48. 00 
OV EMDOL © cap «c-cenccm 2-5 SPA bia Baers = 37. 22 
Imei) (arse es ee Le eee eae 29. 17 
aon (acad- | Mohawk. Newark Valley. | North Granville. 
Months. ae =< ae = 
3 in- = ain- 
Temp. fall. Temp. fall. Temp. fall. Temp. fall. 
JEM BTA A - 5..- pags teeeeeraeS 26:00) [mens = = PUSSY (Ge eee 20. 67°}. . 
HeblIUaLyne-seeo=-b----0cnat 26. 36 |.--.---. OO eee 20. 09 |. - 
MATCH 25 ase pee et ese ca cece ae 2:28. lepers sae ARIUS) Bees 31. 29 
Je rr a ioe eo ee eae AD Do teees oe 7: PARE yl eee 48. 63 
Ofte Sea. B S6ceaa ees S “2 We es aaec = Bae ae. ae 56. 15 
TTC ee sear oes eeeaeae Gojoe lees ae TA) eee 66290: | 72-2 
BLY, Po eceae sacnoce cena G8:240 Cece naae viele RC A es ae 70282 |. Soho 
PAHOUSE sua. ca loeeee eee oe BIW leeon eos BY Gaul eB aenecs 68228! |. See 
Bepbempelcc..)s see ee coe BOOT ene a ace DSclii|sea- > ae SSN 
RACTOBON. 252 os. 5- obo ue eee 26.6 ice 2c BLS 2 Eee STO" s eee 
Movember. 2s... cloccees oe SYA (in| geaeee a SSE 0) Sees 35/89) |. Seas 
LDS.) (Tae a aeRecBeeeeccie = EU) Boece 28 ab) As ei ! Pz TEU Pete 2 
{ 
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NEW YORK. 
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Table showing the monthly averages of temperature and rainfall, §c.—Continued. 


NEW YORK. 
Skaneateles. Smithville. South Edmeston. | South Trenton. 
Months. = = - 
ain- ain- Rain- Rain- 
Temp. | ‘fan, | Temp. | “fan, | Temp. | “en | Temp. | gaan 
UE Oa aes oS a eae 282 Ga eee PAWS tm (eee Qe Asolo 19.10 3.57 
HPDEDALYiosee sac 4-smi- nana = = PLA D Ie Aa peoe 7A Seer ZN (hif | Pane psec 21. 08 5. 16 
IMarGh.( 238 ten nn4-ecn kes ake BOO Alem an wet DEG) Ware ise-cak STAs ocoeceee 25. 97 4.61 
PASTA oo See tette tea ae lah man is ole 2B 8 Pl A eResc AP SOB al ete rae CA) ee 39. 01 4. 00 
May 2 Pa Sae + Seas ABA: ip Ry b hl eee D2 AON | otinivicrce DAO = we waar 51. 66 3.8L 
iGHO oe ee seeeana= ope -aelaes Ga OSn eecces = GobsVai alam ar ates (ila el Se 66. 06 ya 
BLY, Soe eee ao = hata aie BiCSusssasee = Ose oeeceet OND Seco coe 69. 29 4.51 
JNO Pa 0) ie 2 (ie kl ee peeks BGO) | ne x= ctae 61229 4\ coe cee 65. 38 4. 64 
MEpteMVEr sassa-s-soemnisaee GOs ppeenses 60504 |: Li oces EX: LAr 2)? | tes seagate 60. 39 5. 26 
Oetoberiss-fee as s-2 5-6-2554 ES il ea AAO O Mee mecanee SONG ||) nia oes 45, 27 4, 65 
November tgs-2-..jcii4---- 4 Tae Oullle miele c= OIE icc ce cet AUB Wl hice oc 34. 28 3. 62 
MEcempeR faces 2 ce ohms os ZOtA0N cee eeces PPCM | RSS SES Se 75 eR 22. 90 4, 20 
ee (acad- ssuaehe {ovpd Teves: Utica. 
Months. = 3 —— 
ain- ain. Rain- Rain- 
Temp. | ‘gan. | Temp. | fan. | Temp. | “fan. | Temp. | “fon. 
NUN YH ete co as aloe om 24. 88 1.18 PEST ae Se M5 NSO bees sces 23. 28 2. 89 
ReDrUATY iso <2---+----—2 25. 95 2. 37 Pie ESS 20 GH = omictene 24. 28 2. 66 
IMAKOR TY Sacco cs<c6ccenan 30. 75 1, 84 Bae ees a Dts OO erase ci 32. 43 2.707 
FASB HE eh teres sic'sicm oa ea ote 45. 45 3. 95 Le ALS OD | .o some 45. 20 3. 29 
INIA: set Sateen min tm cictes 53. 14 2.17 DOOD ob. <n OLIGB once nse 56. 68 3. 31 
TPT Ee les eee ae 61. 62 3. 95 (Te Eee SS 64.20.22. es 64. 67 4. 62 
BURLY otis See eeeta ic cineca rieeinctee 67. 51 3. 60 (OK: 7 eae (7333) 1 eee 69. 28 4.74 
PAS OUISD Serato noc ome =< 64.18 3. 64 RLU eee oe GU 46 Non caine 67. 57 3. 65 
September ..........--..-.. 57. 61 4, 60 BLS) |-e=-= sae BS. OOWebesc a 59. 58 3. 48 
October 2. 2Ss.5-s.00-.e--52 46. 23 5. 82 a1) el ae ee 2 a oe eee 48. 58 2. 84 
NOV EHIDED lene. ants «nic naam ame 37. 50 3. 03 80.00 |25-----8 Stat ee 36. 83 3. 61 
IDEGRI TO ae a 28. 41 2. 30 29.95) \8 2 sine 23: GEA saree <<a 26. 56 3. 35 
Wampsville. Waterburg. Waterville. 
Months. 
Temp. Rainfall. Temp. Rainfall. Temp. Rainfall. 
LIBR PT, 5 Sas eae 21.72 3. 88 20040) Peres cee’ 25. 04. Soe 
SHED EMANY (eis aiatelem onions 24. 32 3.19 PPG) |Smoase son ee 26. 03 s\eeeentetee eee 
VER De See arya ata acim ate = aimio 30. 31 3.78 2A; AlN eee eames 29. 1 Gh leeecmtn nae 
JAp et eae) SS eee 42. 66 5. 40 4B) AG! thas cvrersieretas 39.27 el Rises haem 
AO en cocosss seser seen a 55. 98 6.15 54 SO) lear iateta tai 49) 81 [ee os «cao 
PINENIB Sao ieeteethi since winieomim > 64. 61 5. 65 ib eisil pe SaGee ae ee 66. S37 alee= =e 
Ji ee Soha ae ee 70. 29 7. 34 69) AG) Ese eee ee 69a a =~) ae 
JATIN ke ee ae 66. 42 8.15 65. 93 67.25 s|eon ase 
September 59. 45 7.20 58. 93 57.30 Wises a4 ee 
OCTODED ee cee ~ 52-5 --- 47. 87 6. 27 44.13 44.990 -. soe 
November 38. 05 5. 99 33. 14 CE ty Gl ee eee 
December 25,57 3.97 25. 22 p21 (es a 
White Plains. Youngsville, Newark. 
Months. 
Temp Rainfall. Temp. Rainfall. Temp. Rainfall. 
DE eRe cisco as LB SO8 see eae ee 31. 63 3. 52 
ee eee ero aeiie SL 28) tice stem. 25. 90 3. 34 
cE ReSE Re ees ne 29. 48) tere oceeee es 34.45 3.46 
eS SP ee eee aS BY PY-74d aes nat 45. 62 3. 67 
DG otisa Sen enen wale nace 525165): geen eee 56. 31 4. 36 
June...... Ct A Ree eee ene 66. 01 3. 20 
Pittbyons:.2 dod thoe te eee mee eeee 683 36) esos tees 70. 51 3. 66 
agus .¢ eteeaeeens 66. 02 69. 04 4.72 
MELDOMIDELS Be eceeeeecint 57. 56 60. 71 3.47 
Optonor! ews e oscc seeeaabe 44.96 |.. 49. 86 3. 58 
INGVEINDOT 2... 25.u00cedeees 36. 50 |. 39. 92 3. 79 
DWSGEMPOE ons... case ceeacks 24, 26 29. 05 4, 08 
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the monthly averages of temperature and rainfall, §e.—Continued. 
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64 CULTURE OF THE SUGAR BEET. 
Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 
OHIO. 
Madison. Montville. 
Months. : ae 
Temp. fall ~ | Temp. fall. 
ROMAN YE ee eine nin lane =e 26. 54 2. 41 29. 45 1. 05 26.07 |\=-eneee 25. 29 2. 95 
LOS) Ee 2a oe 27. 43 2.71 29. 24 2.11 30,040) 52.ceee 29. 34 1.89 
EN OER* = 5 SSS ee ee - 34. 23 3. 26 36. 42 1. 60 1s koe | cee ses 35. 02 2.46 
PANDTIL ob ee eee: sotencicisccte 45. 32 5.11 45. 84 4.40 AOS Ly ooo 47.70 2. 59 
1 eee - A Ge Cee eee ee 55. 64 4. 53 57.19 5.13 DE 22 wees 55. 95 2. 98 
OMNO 4 IEE Bee os acs snosn nk 65. 43 4. 43 65. 57 5. 21 65.45) |ececcnse 66. 66 3. 43 
Sith eee oe | eae 70. 41 4. 26 70. 07 6. 97 TAU eee 70. 64 4. 13. 
AMI PUSb Ea pee a - caonmnicnne oe 68. 26 4. 64 68. 85 2. 46 9590s] oa 68. 78 3. 30 
SEVLOMPCLES + nn --- nen ae 62. 07 4.18 62. 30 1. 27 (ab Ped) Re eee 61. 64 3. 24 
OBEGDERI See a «cs = nnn co 50. 42 4. 44 50. 94 3.39 GAB PT | eee oe 50. 67 2.73 
PNOVOMDEr PE. =< \-a--acine.cnia 39.19 6.12 38. 27 4. 33 SB.D Ls) ooo cn ee 40. 31 2. 40 
IDO tl 1) i ee 30. 86 2. 91 31. 38 5. 86 32. 26 |.-..---- 30. 35 2. 04 
Saybrook. Seville Tarlton. Windham. 
Months. = = 
ain- ain Rai in- 
Temp. | “fay | Temp. | “fay | Temp. | “fay | Temp. por 
AYE eee me seam ae PAIS Pa eee 26. 86 3. 20 BOS OS Mltoaitoate 32:36) |) See 
Isl big Eye Sones eee es 741352) fal ee 33. 60 2.13 Bia ets Ue eee 21.42) |e 
Ue a Se ee 33. 90 |.-- / Be 35. 43 2. 67 4156Ua ses se 31. 02)| So zeeeee 
2 ES aes eS Seer ATO TS s\n ae ele 48.72 2. 06 AGL0T acme Se 43.567). See 
PEAY. <i Ge etate sain tein sian ninjas BOND son ceeets 53. 02 3.15 SSA oem are ote 57509") 2 Sees 
PRENNO See eee Swine ee elaine G78 Wencenaae 67. 65 -78 GB eer 65.37 | 22S ees 
Tvl pas Ss . - Se 69536 |) saseeen8 69. 75 1.72 Corea hoc toe 70.80-|-2 eens 
PARI P USD ase =~ ~~ tos \sae <a 68169))|ccceees 63. 45 3. 86 Gt 23 eee 68.12). Soe 
peptembercs..----2.5.-.<0. 63.93 |..-...-- 63. 10 3. 40 CA Ale leeee es 62,282 Poets 
MIPLOD ERE et ae = 2/1. aiioamicine 48. 44 |..-..-.. 53. 60 3. 46 49555"|-2-5- <2 = 49. 64 |. - “eons = 
WOVeMIper =e... 2<— jesse 40501 | caer 38. 80 2. 05 Bos Gsalases = =e BT GL | yee é 
MIBCOMDED Jes «la ssduces~- ab SL O0N | enoeneee 34. 98 2. 04 BOTS thee ees 32. 50S ceseee 
INDIANA. 
Laporte. Laporte 
Months. Months. 
Temp. Rainfall. Temp. (Rainfall. 
AANUALY foeeese cases ececss 25. 00 SD hy olyae cena cenaeeeneen ac 64. 00 2. 88 
HEBENATY ete ten = - sa oouee 2800S =< 4-4 eel | PA PSG eee eer aeee 65. 00 9. 62 
Miarchiteenot oes <asnusese 36. 00 3.50 || September.--.......--..-. 54. 00 2. 25 
April . 40. 00 2D ROCIOUCL cena seme apees le 45. 00 4. 00 
IY EO dea es 50. 00 6) 125 Novembere.-ssa--eneescc ee 34. 00 8. 37 
JTEEG - eect ccedaperdees sos 60. 00 2290)}) WECEMDEL eeane=oeasaceca=- 20. 00 1.30 
| 
ILLINOIS. 
Chicago. Elgin. Evanston. Farm Ridge. 
Months. =e a = ae 
5 = = ain- 
Temp. fall, - | Temp. fall, Temp. fall. Temp. | “pi. 
JaANVALy sess seesss sess. c2s 232019 |2eteeee 23. 01 1. 40 29°49 ease 
GDIUaTYascet ee clo ais we ois oe 24. 96) | 52= === 20. 62 1.73 25, 86 ioe ose=e 
WEY eee aces 5 a= aeere os \Os | eens 36. 85 2. 00 B40 OF eee 
SALDUIL' 2 Sasteaee mn emeetas ss amis 49.31 |e cose 45.13 2. 37 45. 63 |.--.-.-- 
My sc SS sees aoe aaas Gp AG? S| wae sees le 56. 99 1. 60 DOs 0 eee 
MNCs... ese pee see se se sbee GLioOsEase cone 66. 26 2. 00 66.15 eee 
3 ie pei ae meet nee o- ipeate Bas (QOlSa seen se 70. 26 3. 38 Tere See 
WANT CE] FR RR a we ar 8 SST a bee le 69. 40 3. 33 10:43 | Beer a 
September........-...-- Ba GOSTON Mee eens 59. 91 3. 32 66. 18 alee acai 
(CLUES) 0) eae ane pe Sion ds 8 AS Ae hoes 48. 63 2.45 OS See eee 
November. 2.05. ies aeeere BOAO ease soe 34. 59 0. 66 SUR EN | eae 
MiccoInpOLi: 2... ces ee toes PENSE eee ane 22.11 0. 54 Po Oo co amisle = 
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CULTURE OF THE SUGAR BEET. 
| Central Mine. | Copper Falls ‘p.arbornville. 


Table showing the monthly averages of temperature and rainfall, §c.—Continued. 
Months. 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


MICHIGAN, 
Ontonagon. Otsego. Pleasanton. | Pontiac. 
Months. a rr a Gear | : 
Temp. | fay | Temp. fall. Temp. ar Temp. pec 
SANUATY 6 fon woes eee owen 16 Al Seen a 2A CLUES om epee 210) | 2 eererene 21,49. |. eae 
MODIMARY a= ease ae a.m seen UO" Re Saeese SUR SF ee ease = = 2040) cece 26; 28)\|5_.-2eeee 
PTR = eee eae ele tein palate US aa ee 34,99 |....---- 2D. O08 sree snes 34:09 |..ecee 
Ae bee Sasa eae Se ae DOAD LG ace = see 45. 53 |.--.---- AD 000| seen aes 45, 28) |\- =e 
LBW is ses Tots stsetieae ses eH Aiy || See 54; 34 |...... Bp. 1613225 coee B1S47 |. - <= 
(iit). Ssh cs so seoeeeon OO SO ee sen oee G50) 52-1 aee GO; 92M Se oo eee GSA24 |. see 
irl hs = eb ai se ese i Stet RE oe T8874 | eabe me G1 yak | Ree ese 68.80 | 2. ese 
ANP HShEeareapem ==> a= ae GS Bie UN BR fee WIA HY | Seas sos USSU) Hee Sociac 68. 204). - bent 
September---.-......-....- 55. OBE a= =e GIES SS. eae cia. eee 5698 eo eee 
GLODEN ee seer tea-c = sora ER SRM Sar seo AT eAOM ae = 2a == ach Ly eee VO yl ees 
ING Vem bareresers-n-r asi ae DOs 20 etemte aaa 40. 83 |...--.-- BOAT pate anor SOT Ne apes 
Wecemberse cet wecc~ = ence 20/46 |. seo-5 i ns $30: Sap|a- 2 eS. }) ipa veos Wome cea 2 25: 5 || eee 
Saint James. (Sault de St. Marie. Tawas City. Ypsilanti. 
Months. a si a = ae 
Temp. fall, Temp. fall. Temp. fall Temp. one 
| ~ a 
January, ------...----=--08 20: ae neo ate Th 5) | eee PANG) ||, cos aee 24, 42 1.41 
February -----------------. EDA peer ee ar 12 5)2) | BSB ee Des Oli| aac o == 26. 73 1.72 
INTC eae a= = oe em ata 24, 64 |..----.. ATG) VE 31 )e74\) | [Seeeens= 34.19 3. 29 
SADT ene see eas ne ne een SM AS Soe 40.45 |.----..- yisE AGI poSsaeer 44, 56 3. 29 
WE Coe oo caosbpeeee sas ce DUMB |e sos — SOOO ea amie BOON eee 58. 16 3. 00 
PILING See eee se l= = os == ae 59.65 |--...-.- BUD Sa eeersse O22 Opn) e amar 65. 30 3. 05 
AJA eoee soe Se Sneeeetee ae 06205 |oo—-2 = Ges 000g| => == . G7 AGE) | See 70. 03 1.78 
BNTATG} is So Ho geee oes a G6.004|o=a-eee TPA) RRBs AES) eee ste 68. 95 3. 65 
September ...-.--..-..---.- SALUD eee ae 55. 60 |.----. -- Demtstey || Beeenoee 58. 81 4.03 
OPES) 3s SS rece ch Py (s| eae 42. 60 |.------- ASS 00s emer ona | 48. 62 2. 72 
November .- 35,43) ceoe eo SOLTO!| Jo oee aie) sesso ee 37. 61 2. 70 
WPUOMIBRE See cosa on clare 77. Ns (8 eS APS) | ER ae PATE Wh Rees 28. 10 2. 23 
i] 
WISCONSIN. 
Bay City. Bayfield. Dartford. Delafield. Delavan. 
Months. = =P — = 
= Rain- ain- ain- in- 
Temp. fall. Temp. fall. Temp. |“fay], | Temp- | fay. | Temp. = 
JSR ia? S556 Soap eeeenece- 13.94 | 2.24 | 13.44 |.....- I ACIS) |S ee 22.59 | 2.03 | 15.69] 1.01 
IG DEUALY ester =) °<- == === HONK) eae || SISROB Neca. = 20. 32 |...--- 24.51 | 1.83} 23.01 | 1.60 
March .-- 23.45 | 2.48 | 23.68 |....-- 30) 69R aaeeas 33.43 | 2.37 | 27.57 | 2.45 
April .-- 33.02 | 4.93 | 38.59 | ----- 44, 24 |...... 44.28 | 3.32 | 4465] 2,75 
LER eects oo Ae apeeeees 45.20 | 6.09 | 49.65 )-.-...- 52. 55 i|-co= =~ 56.03 | 5.42 | 52.33) 1.68 
PUIG Ses ets am m alsin ilo wie inie 56.58 | 4.61 | 60.15 |.-.... 67.250) -seniae 64.14 | 2.91} 67.29 | 3.38 
ditliyy +26. SE saSecoeessese= 65.08 | 3.72 | 67.84 |.----- 68. 45 |.----- 69.41 | 4.65 | 68.84) 2.94 
LNTRANGD S35 55 SpoeoSSeaeeeee 60.90 | 5.62 | 63.59 |..-.--- phi) |/e- 505 68.30 | 1.41 | 66.34) 6.97 
September - --.----.-------- 53.48 | 5.88 | 54.70 |.----- OlSStaeenae 60.82 | 4.79 | 60.54; 4.60 
WELODEE se-el = ose mann 39.38 | 4.87 | 41.59 |.--... 490 1G ieeee 48.94 | 2.84 | 47.06} 2.10 
INRVENMIGE noe 2 enim nice oe 26.40 | 3.18 |. 30.25 |.----- 34. 25 |...-- 35.74 | 1.86] 36.37 | 0.75 
Wecemper = 2-6... --<ceos 157900 LS6 nl 1S) 21 esa 28. 55 |..---- 22.50 | 1.45] 19.96 | 1.78 
Embarrass Emerald. Green Ba Green Lake. Holland 
Grove. y- i 4 
Months. = - se = : = 
Temp. oa Temp. aia Temp. eek Temp. ta Temp. Eee: 
2 
15.19 | 2.28 | 23.92 |.----- 156A eee == 
20.78 | 1.22 | 26.48 |.....- 23.00 |------ 
26.71 | 2.36 | 34.60 |------ PAP iLE 5-5 se5 
40.58 | 1.92 | 42.50 |..---- BEBE E Wea Sec 
54.41 | 2.04 | 55.43 |.---.- 54,46 | coe. 
65.19 | 411 | 67.39)|...... 66.36) Zoe. == 
y E 69.95 | 4.80 | 70.51 |.--.-- 691850 eee 
August ---.2---escs-------|, (65.32 | 4.38 | 68,57 )|----.. 68. 09 |....-- 
pepLemiber...\5-=---------5n6s 58.09 | 3.28 | 61.05 |.--.-- 60.46%) Sees 
OGL hOR Se ass, asesecseene 44.56 | 2.85 | 48.07 |..----| 45.85 |...... 
INGVEMpOr ....----45eceena nh 9 32.54 | 2.69 | 34.48 |.....- 35.98 |.-.--- 
December <<-2c.'. Sse cee 18.77.) 215 | 19.419 ).222.- 17.66: S222 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


WISCONSIN. 
Kenosha. Lowell. Manitowoc. Milwaukee. 
Months. ; : : ; 
Temp. te Temp. rg Temp. a Temp. _ 
(Koes itt 
5. 95 0. 30 21.76 2. 02 21. 39 1. 88 
25. 84 3. 60 23. 92 1.80 25. 22 L27 
27.05 | 0.75 31.31 1. 84 32. 8L 2. 41 
33. 86 2. 85 41.72 2.49 43. 3) 3. 15 
53. 03 2. 70 51. 91 1.89 o2. 95 4.29 
63. 04 2.90 62. 04 3. 12 63. 60 2.98 
69.72 | 3.10 7. 91 3. 97 69. 86 4.79 
66.81 | 5.65 65. 95 4.00 67. 61 3. 26 
62.54/ 180| 5864| 2.52] 60.99| 465 
47. 80 3. 63 46. 95 2. 83 48.78 3.18 
B 29. 83 2. 05 36. 21 2. 07 37.10 2.16 
FY Ch ees ee Se 26. 70 pa ae / 29. 67 0. 90 25. 48 1.74 25. 38 1.75 
j : ] i 
Mosinee. | Plymouth. Superior. Weyauwega. 
Months. 7 Re ee lace Sa : 
| Temp. i | Temp. | ag Temp. an Temp. Rain: 
1.30 11. 56 0. 95 15. 72 3. 72 
1.90 14.17 | 1.44 18. 83 0. 65 
3. 40 22. 22 1.45 27. 54 2. 85 
3.10 36. 76 2. 07 44. 25 2. 94 
2. 20 47. 03 2. 62 56. §2 0. 94 
4. 60 57. 53 2. 34 67. 70 6. 30 
3.95 64. 52 3.15 70. 33 6. 20 
5. 45 63. 70 3.19 66. 51 5.35 
6. 60 53.02] 366 62.75 8. 63 
3. 90 43.15 | 2.67 44.78 5. 50 
0. 85 30. 38 1.31 32. 56 0.10 
1.35 13. 74 0.79 23. 42 1.07 
’ 
Guttenberg. 
Months. ae Months. , 
| Temp, Rain fall. Temp Rain fall. 
} | ——_—_——_ 
gifs. |) See Bt eee hea ee eee G6: 28-3 eee sees 
AUN ES) | HS TS Heat eee ee 69. 90 |.....----.- 
DO oo oes a= September O41. 98 ))--eee-eee 
OG: 14 |. Sees OGiGDGrS: 5... c- sssees sce 46.56: | 32 eee 
59, 33.4ee¢ 5 ssa November BT oe 
68. 55 [e-= 7-27 >>> December 1G. 77) |so nae 
MINNESOTA. 
| 
Afton. Beaver Bay. Burlington. | Forest City. | Fort Ripley. 
Sack eee Ube alee om Rain-| 7, [Rain- 
| Rain- n-| ain- in- in- 
Temp fall. Temp. fall. | Temp. fall. Temp. fall Lemp fall. 
= 
PPE et es See 278} see 12.87 | 2.61 | 17.57 bp ct hs eee Toa ee 
Dg 3 pL Ea pl Wea 14.37 | 0.86 14.25 | 1.71 Loe On ee 1189) |S22Se= 
JJG i. eae AAT | 22. 22.36 | 1.82] 29) 86-226) || 27. 87 }2....- 23.98) aoe 
uid! . .o eae 42. 8842225. - 36.22 | 2.78 | 34.86 | 2.47 | 43.36 |...... 40: 8% |c.5. = 
LE dS ee 56. 09) 1oee | 47.02 | 3.29 47.09 | 6.47 | 57.06 |....-- 54. 80 |...... 
Cnt (12 See. 55.92 |-2.76 | 55.91 | 4.33] 66.40 |...... 60.97 |e... 
iE 70. 23) \asee 62.03 | 2.65 62.52 | 5.42] 69.08 |...--- y (iS Sd eee 
LE ee 66.05 }cc26.. 61:62 | 3.15 62.04 4.75 66.89) |2--25 GG18 }: ~~. 
Sah he 59.86) 0ee5.. 52.76 | 3.10 | 54.38 | 3.48 | 57.83 |...--.- 56. 52. |.....- 
LS Sas 43.55 [oes 41.56 | 2.15) 41.63°' 4.24 | 44.79 |._.... TT Ve 
US BIE es 32.43), |SEe 30.96 | 1.02 | 28.69 | 2.34] 30.21 |...... 28. 26) |. -2k 5 
dlp te ae 14, 99) Iozees.- 16.32 |-1.01 | 13.34 | 137) 15.47 |..-.-. 19. 08 |--2.25 
! 


68 CULTURE OF THE SUGAR BEET. 
Table showing the monthly averages of temperature and rainfall, §:c.—Continued. 
MINNESOTA. 
Ca Koniska. |Saint Joseph.| Saint Paul. | Sandy Lake. 
Months. ae = a 
ain- ain ain- Rain- ain- 
Temp. | ¢3) Temp. fall Temp. fall Temp. fall Temp. fall. 
ATED EY) ci seca tosis oe cle = G08 eee iP AUOE | Eeecee —1.18 |..-.-- 11.37 | 0.98 | 13.93 |..-.-- 
ODER Yi cr ee enc saute anole > 23.00 | ..--- DBE Uh eer ee 6. 30i\Eaer == 16.94 | 0.72 | 17.08 |---... 
LHC: 22 See eran aid oldie ate So pS eee Pky eee 20. GAs: cease 23. 06 | 1. 67 29: 68 | cue 2s 
shay Re eS ee er QA 500M cecs-| J4SySeeltccos- 43. 1Gii cee 43. 04 | 1.98 38..28 , |\- amb 
Lil a BS eee 08.00) | 455. Sy (Ba eee 52.268) Sepia 57.47 | 1.98 50.15 | sseee 
ores oe eee See Gosek GielOW 22. GF Ano) eee 65.8% 2eee 66. 65 | 3.40 60. 94 |....-. 
Ue Saale OS Se 66:50) s2-(02 Ce eee 68: 30}: sees 70. 64 | 3.93 | 67.69 )..-... 
PAE bee ea oom ons ie <n ae 67220) eee G25 oRt)- oes 66. 63; i}..42- == 66. 81 | 3.78 | (Garafalsseee ‘ 
September.--.........----- 67.30 |... Sibi) Weeoose 54. 68 |.----- 58.30 | 1.88 | 58.10 |.-.... 
DICLONEIS ase wees 2h Ge. 500 2 AGS 10! }) ete ADS OR ose 45; 49x yas 44.09 |. 2.31 |  48;36s)}cose. 
NOVEINDET: so- 2. = -2-=-=-- 38. 40 |..--.- 30. 40 Jn-2+-- 25. Oy). ares. 32.55 | 1.27.) 2as8SNeseoee 
MBCOMUONs = 27 cae saace sone O30 Neen e $6.86 |ccs~: gE AG ST ee see, 16. 96 | 1.19 9. 70s esas 
DAKOTA. 
Fort Ransom. Fort Totten. Fort Wadsworth. 
Months. > a 
Temp. | Rainfall. Temp. Rainfall. Temp. Rainfall. 
January 63985) 7-2 -he eee — 0.52 
February LOBOS) 522 em <r 7. 41 
March 16:42) 5.522% eee 13. 47 
April 46.19 
May 59. 22 
June 67. 52 
July 69. 59 |. 
ATG ho oS aS Bese 65. 82 |. 
S000): 58. 67 
(UT Ee Spee eeODeOae 38. 33 
November .2e5.s620062 25: 27. 57 G 
IDECEMDEl ooe~ << seen nascns 12-48 | eee 12.91: 522 eee 
CALIFORNIA. 
eek Isl- Angel Island. i ag ar. Camp Lincoln.| Fort Beagg. 
Months. * 2 = | = 
ain- ain- ain- Rain- ain- 
Temp. fall. | Temp. fall. Temp. fall. Temp. fall. Temp. fall. 
Jahr Big = SSeS pepereSeer 53.18 | 8.10 505;58:)\5 nom 47.43 | 2.65 | 45.70 |26.23 | 47.69 |...... 
BDI AY) owe aalc oro certaat 54. 82 | 2.85 53. 04-4i2ese% 50. 94 | 2.00 46.49 |11.29 47.17 4 2 22ee 
WESTON ae cosine see seeenene 54.69 | 1.20 bey ba) eee 53.93 | 2.53 48.03 | 4.59 49.31 |o-2a= 
PST Mesa ee een ooo ace aise 55.49 | 0.45 58:10 |.2-s2% 58. 34 | 1.58 54. 92 |10. 06 50. 19:) see 
INS S yee ete aio icia wins saaein'e 55. 94 | 0.25 COMES i eeee es 60. 92 | 0. 65 58.11 | 0.60 54. 36 | eas 
PUNE! secee cence cces aac co 56. 61 | 0. 03 OLoOlslecesed 66.47 | 0.13 57.75 | 1.12 57.98 ||\Soaeee 
Be Sse. bs oaths s dered 57.77 | 0.00 GaI9dy eRe 67.78 | 0.03 62.02 | 0.05 59.64. [Coes 
RONAN Deere aes nion.scei=i-2 57. 80 | 0.00 63: 14 |e.c-<2 66.75 | 0. 02 58. 82 | 0.00 57. 34> scene 
September:=)-2--5------.-- 59. 40 | 0.00 G2e 7d eeees 66.18 | 0.09 58. 35.| OA7bo wer. SL | eens 
OGMIDEL2 eee eset s--- = ionic 60531 | 0.19 | “61505 |. .- 5.2 63.'32 | 0.46 | 55.47 | 1534) 6443) |2eeeee 
NOVEMUEE o.cutee tae Sacn 68.:99" S112) MOSES Te eee 55.27 | 1.80 | 51.54 |10.17 | 49:56 |---ce- 
DSCEMDELee Hache scence 55.18 | 4.98 | 52.66 |...... 47.88 | 3.11 | 49.33 |15.39 | 49.27 |...... 
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Table showing the monthly averages of temperature and rainfall, §-c.—Continued. 


CALIFORNIA. 
Fort Hum- . | Fort Ter- | Meadow Val- 
boldt. Fort Point. Fort Ross. Wav! ley. 
Months. a ae soe ste oe (is : 
La al | 
Temp. gay}. | Temp fall. | Temp. | fall, | Temp. | fall. Temp. ee 
| | = 
Do eee 47.29 | 5.78 | 50.59 | 6.03 | Bik h EES 43.72 | 9.97 | 32.54] 7.41 
DNATA E22 < 25 =~ a2 sane 47.55 | 5.96 | 51.81 | 3.10 | 48.04 |..-.-- 47.84 | 8.78) 35.14) 6.05 
Looe 49.22 | 5.30 | 53.15 | 2.12 | 49.95 |-.---.. 49.15 | 4.50 | 41.09| 6.21 
5 SIRS Sa ee 51.84 | 2.82 | 55.52 | 1.50) 51.26 |....-. 51.70 | 6.07 | 47.07 | 3.20 
Loe 55.00 | 1.24 | 57.61 |} 1.66 | 55.32 |.----- 54.35 3.63 53. 04 1.98 
_ ee eee eee 58.20 | 0.47 58.93 | 0.00 | 56.90 |...... | 59.63 0.18 | 60.59 | 1.09 
0%) Beech GELS 58.09 | 0.19 59.86 | 0.00 | 57.82 |..-.-.-. 59.79 2.41 | 66.97 2.40 
PERE See .c032 beats. 58.15 | 0.07 | 58.84 | 0.00 | 58.39 |....-. 60.92 0.71 | 64.71) 1.13 
OT ESTO 0 eee Sees ee 57.67 | 0.59 | 59.31 | 0.50 | 55.97 |--.--- | 59.92 | 3.81 | 59.08 | 153 
MMEMRDOL 22. 2 > octet. 258. 54.05 | 1.78 58.36 0.27 53. 42 |.----. 54.91 | 5.64 | 50.15 | 2.44 
US GU oi 51.25 | 4.13 56.44 | 2.50 | 50.90 |.-.-.-.-.- 50.41 12.71 | 40.57 | 12.10 
MEEOM PEI =2.. 2226 2S - oe 46.17 | 7.59 | 52.22 | 9.00 | 48.91 |.....- 45.11 (11.52 | 33.72 | 11.52 
{ 1 i } 

New San Di- ae : Yerba Buena 

| Monterey. ego. Presidio. San Francisco. Taba: 

Months. | ; Fak | Es Be Tey 
| Temp en Temp. fall. | Temp. | fall. Temp. fil. Temp. | — 
Tl? | 50.04 | 1.68 [SOD 1) ate Sn [sooo 
February - --| 50.35 | 1.50 | 4.44] 52.17 |...... 
March .. axl odcdsts| onan | 2.66 |) 5s. Gale cece 
April 54.56 | 0. 63 | 1.59 | 55.85 |....-- 
May ..- 57.05 | 0.53 | 0.49 Diet Iosseee 
June 58.67 | 0.13 } 0.05 | 58.38 |...... 
es 60.05 | 0.08 | | 0. 00 GL.80 [eo ss-— 
PTUSHEN oes os = olson sss 60.47 | 0.00 | | 0.03 | 60.79 }..-:.- 
on) Sry) } 59.95 | 0.01 , 0.08 | 61.17 |...... 
Setinbenresstss 22-2. 525.282 | 57.94 | 0.33 O.39.} 61. 02):255_- 
INGMEMBGE. o 6.25... ooh. =n: 54.01 | 1.31 3. OL |) S749 eee 
medembers 92.2 5.4.22-..2-.. 50.14 | 2.72 | 5.80 | 50.46 |...... 
| ! I 


We see from this that the sections of the United States most favora- 
ble to beet-root culture are confined to the north, including New Eng- 
land, New York, a narrow band south of the lakes, Michigan, parts of 
Wisconsin, Minnesota, and Dakota. Here the line of the southern 
limit passes into the British possessions and enters the United States 
again in Washington Territory, and, crossing Western Oregon, passes 
to the coast to the extreme north of California. In most of this band 
we find a favorable temperature, and the average rainfall is sufficient in 
quantity, but we are unable to make any observations concerning the 
number of rainy days. In California, as the tables will show, the tem. 
perature is sufficiently moderate, but, from examination of the figures 
for the stations for which the rainfall has been recorded, we find it to 
be remarkably deficient. Here, in order to make the culture a success, 
it would appear that the intervention of irrigation during the summer 
months would be an absolute necessity. 

We also note a few counties in the southwestern portion of Pennsyl- 
vania, and one county in Ohio, without the general band, where suitable 
meteorological conditions seem to exist. These counties are surrounded 
by the red line in the more detailed map that has been prepared, show- 
ing the county lines near to or over which the line of the limit of favor- 
able meteorological conditions passes. This map is intended for more 
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ready reference for those who may contemplate establishing the culture 
in the sections in the near neighborhood of the line. 

Now, I do not mean to assert that the band of country I have thus 
plotted on the map is exclusively that in which the introduction of beet- 
root culture may be attempted with prospects of success, but it is cer- 
tain that within this band the chances of success are greater than they 
are without it, and it also appears that all the unsuccessful attempts* 
that have heretofore been made to establish the industry have been at 
points without it. It is therefore advisable that farmers or manufactur- 
ers who may design entering upon the prosecution of this industry should 
study with greatest care these influences which operate with so much 
benefit or injury upon the profit of the crop. It is evident from what 
precedes that the beet requires a cool or at least a moderate season for 
suitable progress in development, that it may not reach maturity in ad- 
vance of the time for working it into sugar, and under the influence of 
the rains and elevated temperature of the autumn months enter into a 
second growth, thereby destroying the valuable constituents which ren- 
ders it so desirable as a sugar-producing crop. 

In this connection it has been suggested that in sections of protracted 
warm seasons, when the root will develop and attain full maturity in 
August, and during the summer drought, the crop could be taken up 
before the appearance of the autumn rains, and by slicing and drying 
the roots preserve them until the arrival of the proper season. This 
mode of procedure has in fact been recommended to the agriculturists 
of the south of France, and has, it has been stated, been the subject of 
experiment in Algeria. The method has the objection of being a rather 
precarious one on account of the chances of the crop being caught after 
a long-continued drought by late heavy summer showers that would 
prove almost as injurious as the autumn rains. t 

After the directions given by Briem and others it is scarcely neces- 
sary to recapitulate here the meteorological conditions which appear to 
be required by this culture, yet the conclusions arrived at from our 
study of the subject, in addition, may not appear superfluous. The 
conditions, then, are in general, comparatively dry and warm spring 
months during the time for preparation of the soil, planting, and culti- 
vating the crop; moderate temperature, abundant and frequent rains 
during the summer months, the time for ultimate development of the 
crop and its valuable constituents ; cool dry fall, the time for ripening, 
harvesting, and storing the crop. If these conditions prevail, the results 
will be good; otherwise they will be but medium or even bad. 


*The locations of these attempts are indicated by a red cross in the detailed map. 
+The experiment of drying beets for preservation in Maine, in the fall of 1878, 
proved quite disastrous financially for those who engaged in the enterprise. 


CULTURE OF THE SUGAR BEET. 71 


OHA PTE RIV. 


VARIETIES OF BEETS GROWN IN FRANCE—THEIR CHARACTERS, MODE 
OF SELECTING, ETC. 


The importance of the variety or race of the beet to be grown for sugar 
cannot be questioned. A beet giving a large cultural yield rich in 
sugar involves no more cost to the grower in its production than one 
giving a small yield and low saccharine value. It is therefore useful to 
choose those which will give the greatest returns and be at the same 
time the most satisfactory in every way to the grower who must pro- 
duce them and to the manufacturer who must extract the sugar. 

For the latter it is admitted that the raw material—the juice of which 
contains the smallest percentage of mineral and organic impurities, other 
things being equal—will give a largeryield of sugar than juices in which 
these constituents exist in larger proportions, and it is well known and 
generally understood that these favorable conditions are found in roots 
of moderate size more frequently than in large ones. Thus Briem* says, 
“The size of the beet is in the inverse ratio of its content of sugar and 
salts; the content of water increases with the size and weight of the 
beet”; and Champion and Pellet statet that beets of good quality gen- 
erally have an average weight of 700 to 800 grams (13 to 1? pounds), 
and this size seems to be generally adopted as the most favorable by the 
best authorities on beet culture in France and by the manufacturers al- 
most unanimously. 

The rule that the smaller the beet the richer in sugar appears to find 
illustration if not complete confirmation in the results of examination of 
the beets submitted by Professor Deherain{ to experiment at the college 
farm at Grignon, and produced from seed furnished by Vilmorin, An- 
drieux & Co. 


Improved exposition | Improved beets No. | Pink top beets, Ver- : 
5 beets. : 848. rieres. Pink top No. 34. 
Number. | | 
Weisht | Fer cent. : Per cent. : | Per cent. : Per cent. 
of b ot of sugar | Weight. of sugar | Weight. of sugar | Weight. of sugar 
; in juice. in juice. in juice. in juice. 
Grams Grams Grams Grams 
ieee. a555 = - 395 18.1 282 20. 0 980 | 13. 10 530 13. 75 
Wascenacss 365 16.7 330 20. 0 460 12. 05 622 13. 10 
bio Shenae 720 16.4 660 18.8 630 11. 30 837 12. 50 
Ae reac scoces 600 15. 6 450 18.7 627 10. 00 1, 115 11. 25 
De-ti.ccs=-. 620 15.0 385 18.4 890 9. 84 1, 040 10. 60 
Groescccess 740 13.9 335 18.4 1, 150 9:20: |.25 9. SEES eee 
ig eee eae 1, 130 13.4 BGO! |) SANS ase soe eal st wise -| so ccnmn: eee 
Brno aeainieie 850 13. 2 580 16.9) |\ocsaeewos| cn ccccmay 0c |cd yee cetee pee eee 
Averages -. 677 15.5 447 18. 6 789 10. 91 828 12. 24 


* Journal des Fabricants de Sucre, October 23, 1878. 
tLa Bettrave a Sucre, p. 98. t Annales Agronomiques. 
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The form of the beet seems also to be an important feature in the con- 
sideration of the proportion of sugar to be obtained, and Champion and 
Pellet further state,* concerning beets of good quality, “their form is 
elongated and tapering.” ‘This admits of more thorough penetration of 
the root in the soil, more complete contact with the nutritive elements, 
moisture, &c., insures the plant against variations of existing conditions, 
and consequently a healthier state, from which must naturally follow a 
better quality. 

Corenwinder and Contamine ¢ find that there is a relation between the 
size of the leaves and the richness of the roots; that roots which bear 
leaves of broad surface are generally more rich in sugar than those hay- 
ing small leaves upon a contracted top, and these facts are confirmed by 
analyses of subjects taken from the same field. At the same time De- 
herain concludes from his researches ¢ that the weight of leaves of small 
beets is relatively greater than is produced by larger ones. The rela 
tions found are as follows: 


. Weight of | Weight of | Sugar in 100 
Variety of beets. leaves. roots. of juice. 
Grams. Grams. 
LSE 10700 Be OpB ABE OE CBAC SOC ena 2one 5C GeScne ores er ee A052 281 1, 393 9. 94 
Pink top Enterré 375 984 10. 18 
Fmproved 1,093 .......-..-5.--2-2---.seces wee ee ne ese ene esenne 531 863 14. 42 
METER COST) Aa nds ol eeifdln wlerg'= Aone Jal -\e\oeecaee Ss eines oieeleae ima 531 787 14. 78 


In connection with this relation between the size and richness of the 
sugar beet and the number and weight of leaves they bear Champion 
and Pellet§ give the following figures: 


Variety of beets. Pounds of leaves | Per cent. of sugar 


per 100 of roots. in beet. 
PrerOveN WVTMOTIN .- sts. .sn2es=-- 2-25 - en S S-eSoSbe AAR SEE AS 56 14.5 
Simon Legrand (choice). ...--......-..-...----- eticccdcscicin se EEee 33 13.3 
WrdinaryOf Sugar factories). .---- 2. . 222-5. sec cee eee mee ae sheen 20 11.8 


Beets produced in special cultures. 


- 


; Per cent. of 
Variety. Roots. | L : 
ariety oots eaves sugar. 
Pounds: | Pounds. 
Ordinary, seed special Culture ..~- assests cosa eon asaeenes en 100 52 13.2 
@rdimary seedyordinary culture ..-.225: ---..5-2255--.-.--0552------5- 100 28 11.8 
* La Bettrave a Sucre. t Annales Agronomiques, t. IV, 380. 


¢10., ¢. LH, 98. § La Bettrave a Sucre. 
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| Other tests gave— 


Percentage of sugar in roots: 
Weight of leaves per 100 pounds. 


SS ee pss Meta eh 1)... /_ til 58 
cele RRS OSS GR We ar esmecgee sR Lin, FP FOL Fy, 63 
oS RR ES a eee eeepc ee eee EN TO 52 
eee... cM eal Atos... 2... eee 62 
es ihe. anal joss ails vo. 2). Leesidedl = * 7 31 
Sa a eee 26 
a...) Jdeeeeee RAR socom Migs. 2.. 2... ee eee 36 
ae dt -ecsageme? >. .c8i A levaLeewes< =. 2322 eee. beeen ee 25 
TE feet ERE RIO aN 5. a Cane Ba 26 


These are the principal external characteristics which seem to have an 
influence upon the composition and value of the beet, and for the de- 
scription of the varieties finding greater favor in France and most ex- 
tensively grown we shall quote from the writing of Mons. H. Vilmorin. 


It is generally admitted that the saccharine richness of beets is inversely pro- 
portional to their volume. Taken in a general way this proposition expresses 
a truth, but it is certain that selection judiciously applied may cause a varia- 
tion of this relation, and enrich a given race of beets without diminishing either 
the volume or the yield. It is in modifications of this kind that we should seek the 
practical improvement of the beet, and the end proposed is to create, at different 
degrees of the scale, races of beets uniting with a given yield the maximum saccharine 
richness compatible with that yield. 

The search for a beet which shows at the same time a maximum of product and a 
maximum of richness is a chimera, and the sooner its pursuit is relinquished the 
more will disappointment and useless endeavor be avoided. In fact, high saccharine 
richness is necessarily allied to a great abundance of leaves and rootlets, and beets 
rich in rootlets and leaves cannot become voluminous without becoming deformed and 
losing the external qualities of regularity and cleanliness which are in a great meas- 
ure indispensable to a good race of sugar beets. 

Starting out, therefore, with the idea that the different circumstances in which the 
manufacturer or the grower finds himself placed demand 
different beets, let us examine the really known varieties 
and what they may become under the influence of skilfully 
applied selection. 

The White Silesian sugar beet (Fig. 1), origin and point 
of departure of all the other varieties, is still preferred above } 
all in a large part of Europe. It is a race of medium size, 
almost entirely buried, with white skin, slightly wrinkled, 
leaves rather spreading thanerect. It isrichin sugar, gen- 
erally containing 12 to 14 percent. Its yield in good con- 
ditions is about 20 tons per acre. It is perfectly adapted 
to close culture, and does not require very deep soils. Cul- 
tivated in France for some years, it has increased in volume, 
and has come to yield easily 22 to 23 tons per acre. Now 
that there is a tendency to return to beets rich in sugar, the 
acclimated white German beet is one of the varieties most 
recommended. 

Of this there exist several sub-varieties, obtained by se- 
lection. We cite among the most distinct the Magdeburg, 
rather small, but long and very regular; the Zreslau, shorter 
and more swollen; the Imperial beet (Fig. 2), obtained by Fic. 1.— White Silesian Beet. 
Knauer, which is long, regularly tapering, having the form of a carrot, foliage light- 
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colored, curly, and approaching the ground; the Electoral, of the same origin, more 
(gonflée) swollen, larger, and more productive, but slightly less rich than the Imperial. 

The green-top sugar beet, a French race (Fig. 

3), is in much less fa- 
vor to-day than it 
wasfifteen years ago. 
It is, however, an 
excellent race, larg- 
er, better formed 
and smoother than ¢ 
the Silesian beet. 

The top, which pro- 

trudes from the earth 

a few centimeters (a 

couple of inches) 

only, is colored 

green; the root is 

long, smooth, and 

white. This variety 

may give as high as 

25 tons per acre, con- 

taining from 11 to 14 

per cent. of sugar. 
Manufacturers who 7 
have continued to 
cultivate it have had 
reason to be satisfied with it. We have known its yield in sugar to be as high as 3.69 
tons of 2,000 pounds per acre. 

The French pink-top beet (Fig. 4) is that which has been most 
generally grown for years. 
The favor accorded it is jus- 
tified by a collection of 
qualities which seem to 
__. make the race the most ad- 
vantageous of all, in the 
ordinary conditions of the 
culture of our country. In 
fact it unites great vigor, , 
which admits of its yield- % 
ing 28 to 30 tons per acre, 
with a generally regular 
form and a very satisfactory 
richness, which varies from 
10 to 13 per cent. of sugar; 
it is at the same time capa- 
ble of easy preservation. 
The foliage is vigorous and 
abundant, and the top pro- 
trudes slightly from the 
ground in such a way as to 
facilitate pulling without 
diminishing the saccharine 

Fic. 4.—Pink-top Beet. quality of the root. The Fic. 5.—Gray-top Beet. 
largest yields per acre we have ever known have been obtained with this variety. 
We have known a production of 3.95 tons of sugar per acre. 

The gray-top beet or the pinkish gray beet of the North (Fig. 5), is of all others the 


=—S 


~ 
— 
— 


Fic. 2.—Imperial Beet. Fic. 3.— Green-top Beet. 
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most perfect as to form and the most productive. It has but few leaves, and very 
nearly one-fourth the length of the root is above ground. This part is gray, greenish, 
or brown; is clean and smooth like the buried portion, which is more or less pink. On 
the other hand it is the least rich of all the sugar beets, and is at present almost uni- 
versally proscribed by manufacturers. We believe the sentence rather severe, because 
the gray-top beet is capable of giving, by means of a suitable culture, yields of sugar 
per acre which rival those of other races, and we believe it may be sufficiently im- 
proved with regard to the richness without losing its qualities of form and volume. 

The white improved Vilmorin beet (Fig. 6) descended directly from the white Si- 
lesian, was brought by Mons. L. Vilmorin, by means of selection, to present, after 
several generations, a richness of 15 to 18 percent. of sugar. This 
has been its condition for long years, and experience proves that 
it would be chimerical to endeavor to obtain greater richness, be- 
cause the plant would then cease to grow with sufficient force. 
Efforts have tended in these latter years toward the improvement 
of the form and increase of the product, and important progress Bc 
has been realized in this direction, since the improved beet, which 
was represented at the beginning as giving per acre a product of 
8 to 10 tons, containing 15 to 16 per cent. of sugar, has given in 
late yields of 18 to 20 tons per acre with a richness in sugar vary- 
ing from 15 to 18 per cent. 

This race has always been considered particularly suited to spe- 
cial conditions of culture and manufacture which are not those 
of France; it seems to us, however, that, in consequence of the 
modifications to which it has been submitted in later times, and 
which have increased its volume and its yield, it may be adopted iE 
in certain cases, even in our country. By growing it very closely, [: 
the inferiority of its volume as compared with that of other races 
isin great part compensated for, and on the other hand it has been 


proven by numerous analyses, especially in the competitive exhib- /) 
itions of beets at Arras and Senlis, that this race surpassed all pig, 6,—Vitmorin’s Im- 
others, not only in saccharine richness, but also in the purity of proved Beet. 


its juice, which contained less of ashes and salts than that of any other variety, an 
advantage of very great importance. 

This brings us to the consideration of the internal structure and com- 
position of the beet, which, like the external characteristics, may natu- 
rally be modified by the conditions of culture and nutrition to which the 
plant is subjected. 

The structure of the root has been the subject of careful study by M. 
Decaisne, the able director of the Department of Vegetable Physiology 
of the Jardin des Plantes at Paris, and he has made a complete micro- 
scopic examination and consequent description of the minute anatomy, 
’ but in this report we shall notice only those physical characters which 
are manifest to ordinary vision, and the relations they bear to the eco- 
nomic value of the root. It is this part of the subject that has been 
worked up by Payen, who called attention to the appearance of the 
alternate opaque and transparent bands when the root is sliced in the 
direction of its longer axis, and of similar zones when cut in the direc- 
tion of its shorter axis. Of these, he shows that the former or opaque 
zones are the richer in sugar, and in his memoir on this subject he says :* 


*Compte rendus, xxiv, 909. Quoted in Traité de la Fabrication du Sucre, by E. J. 
Maumené, t. I. 
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If a root be cut in the direction of its length and through its center, it shows the 
section represented in Fig.7. 6b b are the parts containing the sugar. They are dis- 
tinguished by their more decided white appearance; all the tissue which separates 
them is grayish, and contains little or no sugar. This is proven by chemical tests, by 
cupric liquor among others, or even simply by the taste. 


Champion and Pellet state * that— 


If very thin slices of pink beets be used, after a few minutes’ exposure to the air, 
the zones pointed out by Payen may each be subdivided into two different zones, sep- 
arated from each other by a series of black points (tubes) distributed in the formeof 
circles, and seeming to correspond with the leaves. 

The structure would then be as follows: 1, opaque zone; 2, trans- 
parent zone; 3, opaque zone; 4, zones of vascular tissue. 

The formation of these zones seems to be in some way allied to the 
production of leaves, as well as the increased proportion of sugar con- 
tained in them, for Bretschneider noticed a relation between the number 
of leaves and of the concentric layers, and Gaudichaud found that “the 
leaves of beets correspond directly with the different zones of vessels in 
the roots in such a way that the appearance of new leaves should always 
give rise to new zones of vessels”; while in connection with the above 
facts Champion and Pellet give the following figures, showing the rela- 
tion between the percentage of sugar in the juice, the number of leaves 
on the plant, and the number of zones in the root: ; 


2 se 
3 g 8 
I oS Q 
8 4 we Ge 
Seed- used. Be : z = 
oe | Bee 
& | z : 
DB A a 
15.7 42 48 
NAIMOTINGSCOO seacac soos iaetisint sic tani soe ve oo tose been cewe aces mac es cinsicoetic ss 14.8 39 36 
13. 8 31 32 
9 
Ordinanyiseed of the factories <2 - see dasc ca see nese ee sac eeir eee tec heen ; = Z a a i 


Payen’s notions found support in the results of examinations of the 
parts made by Joulie, Violette, and others. Notwithstanding the earlier 
statements of Violette, he has published results of analyses showing that 
the percentage of sugar in the several parts varies inversely with the 
distance of the part from the longitudinal axis, and that the higher 
percentage is found in the opaque zones. Thus the same beet gave 
the following figures : 


Per cent. 

14.5 

Prarie li GidiZzonegue-ccic. sud Saw nto eae Shien daalls Poel soe ciehies teeth. ee eS 13.4 
10.0 

15.7 

MAMUS AGNER! sete cp mab ahs aren Se iedio aectasaest bee Meee pei ae anole oe ke 15.5 
11.2 


In his earlier work, Violette found little difference in the quantity of 
sugar present in the two kinds of tissue, but the notions then obtained 


* La Bettrave a Sucre, p. 58. 
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Fic. 7.—Vertical section of beet root to show anatomical structure. 


V7 
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from it with reference to the location of albuminoids and salts have re- 
ceived full confirmation in his own later work and in that of Professor 
Joulie. Thus, he stated— 

The former (the translucid zone) appears to contain the higher proportion of min- 
eral matters. The proportion of chlorides may be eight times as great ; organic, nitric, 
and phosphoric acids are about equivalent, but sulphuric acid ismuch more abundant 
in the sacchariferous tissue, probably on account of the predominance of the albumi- 
noids. 

The distribution of the albuminous matters and salts is shown in the 
following statement giving the composition of the translucid and opaque 
ZONES + 


‘g ea oe 
¢u | So ee 
Ae as a op 
i 2.) 23 hee RG 
| 2) 22 =o 
Zones. ° "a 5+ |: SO 
& | #2 | 888 | ge 
H e) iS) DS oo 
° ° ok og 
S| 2.4 | 8" | seq 
| wm 4 na Z A A 
Opaquerzones - <5 -22-s06se5-se5 seco eeeee reas s= 11.27! 0.63 5.5 0. 263 1. 643 14.5 
PransluCid ZONCS 2 «= .<-008-sSrineareeeeeranae Scene 10.00 | 0.84 8.4 0. 280 1. 430 14.3 


Violette also found a higher percentage of sugar in the lower portions 
than in the upper portions of the root, and Joulie found that the tops 
contained less of nitrogen than the lower extremities. Thus Violette, 
cutting the root in several slices, beginning at the top, found them to 


contain, respectively, of sugar the following percentages: 
Per cent. of sugar. 


ISP ISIC Ge eee jose nieces dc o.csa <i OE ne & ob 2 ee as ee eae 10, 42 
NECONGISNCO] fice celeee bk. See tbo. Se Ss as ne eee 10. 54 
PMINIMAGSICO tee 22 SoS Soke anic ote ea Se ele ook Be ee a eee 10.70 
BOUT DES CO t 2 are od cs «enc ca Se Sc conc tio De oe CE oe cece ee eee eee 10. 80 
IRE S IT CO ue a hocc coe ce oie cig ricer cicte ic le a SE One as ol soe ce nee eee 10. 94 
SSG ae ee re | Ae Ae. emer Beem Se Soo 1k 
SCNIGING) gts] 10 oe mete =| Seen. Ae MRM eS oN 11.33 

And Joulie found : Percentage of nitrogen 

in normal matter. 

TOUS Gad eae AARON E Re ee cigs i Rk Se eRe, ee 0. 30 0. 295 
ESIMeniitl OS OF TOOUS she be biscee sees ae ee oO ae ee eee Leen 0.33 0. 260 


The relation between the nitrogen and the sugar content of beets has 
been completely confirmed by the further results obtained by Professor 
Joulie in the analysis of beets grown under different conditions, as 
illustrated in the following table: , 


Richness of | Per cent. of 


beets in nitrogen in 
sugar, beets. 
12. 55 0. 264 
From plots having received no nitrogen ...........--..--.------------- ; 13. 58 0. 308 
15. 24 0.515 
{ 11. 06 0. 852 
Plots having received 57 pounds nitrogen per acre.--...----.-----.----- Hd 4 Pes 
{ 14. 98 0. 472 
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This relation exists not only in the structure of the root, but also in 
the juice after its extraction. 


Relation between content of nitrogen in the beets and in the juice. 


= 
Per cent. of sugar | Parts of sugar in | Parts of nitrogen | Parts of nitrogen | Nitrogenous matters 


in beet. 100 of juice. for 100 of beets. for 100 of juice. for 100 of juice. 

14.4 16.0 5 ee ooeoeeeanee se mesa Pee scrac Gas ocostcooc 

13.9 15. 5 0. 37 0. 29 1. 88 

13.9 15.5 0. 45 0. 21 1.33 

12.4 13.7 0. 30 0.24 1. 56 

11.0 12.2 WepUM 0 esncee see (sane seen fe once See re 

10. 4 11.5 UST Pee ssoceemr rt Ono Beep retMen coe Acces 
9.7 10. 5 0.17 0.12 0. 78 


Or, calculated for 100 of sugar contained in root or juice: 


og H ko 
so | 8. | ae 
w a o aa 
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ar ee | OF 
Sugar per 100 grams of root. En as £8 
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10, J) ssncoeccosos bho 828 Sa4osor secrboso roee sn ea Ser oon Se Ge Ds oe eras a 2.6 15.5 1.8 
WE) seen nc cee Ee SSE SE SSS SESSA SSE 555 5S SSS SSS a SE eee 5455 2.9 15.5 13 
“ll 242 ches one 395 Se She BS EC B0S-I3 2a ose Deena ae Ces eet sajsse abe Soe 2.4 IB RYy 1.6 
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The mineral matters, it appears from the above analyses by Violette, 
exist in larger quantities in those portions of the root which contain the 
higher percentages of sugar, but this relation does not appear to hold 
for entire roots—that is, comparative estimations of sugar and ash in 
different roots does not seem to establish a lower percentage of ash in 
roots containing tolerably high percentages of sugar, and that for roots 
varying in saccharine richness of from 10 to 14 per cent. the proportion 
of mineral matters present will not vary widely from 0.90 per cent., and 
this view is supported by the figures given by Champion and Pellet.* 


Relation of ash 


Sugar in beet. | Ash in beet. to sugar, 100 
to-— 
Per cent. Per cent. 
14, 4 1. 05 7.2 
13. 6 1.13 8.2 
13.3 0. 95 Uni! 
13.1 0. 93 7.2 
12.7 1. 06 8.2 
12. 0 0. 94 7.8 
11.8 0. 90 7.6 
11.2 0. 93 8.2 
11.0 0.77 7.0 
10.6 1.10 8.1 
10. 4 0. 74 (eal 
AVGPABe 5225 ices awa stein 7.6 


* La Bettrave a Sucre. 
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But this latter relation will not hold good for the juice after extrac- 
tion, as appears from the following table: 


Ash compared 
Richness of Set Pee eH with 160 0) 

juice. ie sugar or sa- 

J , line quotient. 
16.2 0. 78 4.7 
14.9 0. 81 4.8 
14.7 0.73 5.3 
14.2 0.78 5.4 
13.4 0.77 5.9 
13. 2 0.75 6.2 
12.5 0.77 6.1 
12.2 0. 79 6.1 
11.8 0. 76 6.5 
aay 0.79 6.8 
11.5 0. 80 6.9 
10.7 0. 73 12.3 
9.9 0. 72 14.5 
9.7 0. 71 15.6 
8.0 0. 76 12. 2 


This question of the mineral constituents of the root, and the influ- 
ence they exert upon the production of sugar and its extraction from 
the root, is an exceedingly important one and merits careful study. In 
this report it will be further discussed in the consideration of the fertil- 
izers suitable to the crop, and the time and manner of their application. 
It is, however, proper to state further here, that, of the mineral matters 
present in the root, phosphoric acid and the alkalies,which are the most 
important mineral constituents of artificial fertilizers, that have the most 
beneficial influence upon the value of the crop, seem in the root to vary 
with the richness in sugar, the phosphoric acid increasing with an in- 
crease of the sugar content, and the alkalies decreasing under like con- 
ditions. These facts are fully established in the results of the researches 
of Professor Joulie, shown below: 


Per cent. of_ 
Sugar in root, | phosphoric 


per cent. acid in normal 
matter. 
12. 97 0. 042 
No. 1. Plot having received no phosphorie acid...... beh le hee ee } 13. 01 0. 039 
14. 98 0. 054 
11. 06 0. 042 
W ; ‘ Ane f 11. 45 0. 048 
0. 2. Plot having received, per acre, 58 pounds phosphoric acid ... 11.59 0. 060 
12. 52 0.071 
No. 3. Plot having received 116 pounds phosphoric acid per acre.-.-. ; 7 a . He 
Percentage of 
| Sugar in root, potash and 
‘| per cent. soda in nor- 
mal matter. 
13. 58 0. 640 
Plots having received no alkalies .-....-..........-----2----2+-0--- ; 14, 98 0. 415 
15. 24 0. 385 


Plots having received 150 pounds of alkalies per acre....--. RsecaoSs 
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But the quantities of alkalies absorbed by the root seem never to ex- 
ceed a certain limit, as shown by Peligot, Corenwinder, Pagnoul, and 
Leloup, and it is by no means proportional to the quantities supplied by 
the soil, and the quantity of sulphuric acid necessary to saturate or 
combine with the alkalies contained in the ashes of beets will not vary 
much from 58.5 per cent. their weight. This latter relation has been 
fully established by the work of Dubrunfaut, Corinwinder, Ragot, 
Champion and Pellet, and others. 

Not only is the quantity of alkalies that may be absorbed by beets 
thus limited, but Champion and Pellet have found that the alkalies and 
alkaline earths, in the absence of those best suited to the plant, may sub- 
stitute each other in the proportion of their respective chemical equiva- 
lents, a fact of importance in the study of the chemistry of soils and 
fertilizers. 

Of all the qualities of the root, there is none that would afford as 
ready and easily applicable a means of separating beets of different 
quality as the density, and this has long been and still is considered by 
many growers a strong indication of the saccharine value, but the best 
authorities seem to consider it a doubtful one. Dubrunfaut finds this 
relation to be materially modified by the presence of air or gases in the 
root. This view is also held by Champonnois, who, in examining roots 
produced in the campaign of 1874 to 1875, found that a beet having a 
density of 1.010 may give a juice having a density of 1.050. The fig- 
ures given by Champion and Pellet are also adverse to the idea. Ex- 
amination of 12 beets gave the following: 


Density of Density of 

roots i juice. 
ED DU nee R= ee 1.012 1. 043 
2 ET i AA SR SS RR TE SE 1. 020 1. 048 
0 REED aoe ee ee ee ee ee eee 1.026 1. 052 
2b SLE ce dee tle ee I a ae re i A 1. 031 1. 050 
7 SS Os ae a ee ee a Oe See ee eee 1. 033 1. 048 
ce USS ETT 2 pe Sa le a ahh ele apc A AME LAS Se = peel Fe a ps 1. 038 1. 052 


Other tests gave: 


| Density of | Density of Per cent. of 
. root. juice. sugar in juice. 


1. 033—1. 030 | 1.058 | 1L.7 
1.025 1.056 12.2 
| 1.025 1. 052 11.3 


Having now studied the internal structure and characters of the beet, 
and the conditions residing within the root itself, we come to the con- 
sideration of the juice, the quantity that may ha extracted, and its 
composition and value. Ido not propose to discuss the conte analyses 
of the juices, but to call attention to some of the later facts that have 
been worked out concerning the qualities which may affect the value or 

6SB 


82 CULTURE OF THE SUGAR BEET. 


may aid in determining it. We have seen above that the deposition of 
sugar in the roots is almost always accompanied by a proportional depo- 
sition of albuminoids and salts, and also that the relation found to exist 
in the root is continued in the juice after extraction. These conditions 
have an influence upon the separation of the sugar which the experience 
of the manufacturer has taught him is unfavorable, and they will be 
called up again in the treatment of the subject of manufacturing pro- 
cesses, but in the present section we desire to call attention more par- 
ticularly to the quantity of juice that may be extracted, the conditions 
which may modify it, and the density of the juice as influenced by the 
proportion of sugar present. 

Concerning the quantity of juice that may be extracted from roots, 
much will, of course, depend upon the methed employed for the purpose, 
though it is also modified by the character of the roots to be treated. 
It is a well-known fact that rich beets will yield less of juice than poorer 
enes, a quality governed to some extent probably by the more dense 
character of the sacchariferous tissue, which is consequently more re- 
sistant to the rasps in the former than in the latter kinds of product. 

Dubrunfaut, by observations upon beets grown by Decrombecque, 
-arrived at the following figures for the quantities of pulp left from treat- 
ment.of roots of different degrees of richness: 


Richness of beet. Percent of pulp given. 


9 to 10 per cent. 18 to 20 
11 to 12 per cent. 23 to 25 
13 to 14 per cent. 26 to 27 


Advoeates.of various systems of presses claim better results, but these 
‘figures may ‘be accepted as a fair average of the work done on a large 
seale, with the.ordinary methods of rasping and pressing now in use. 

Yor the determination of the value of the juice after its extraction 
-various methods.are employed, and it would seem of value to call atten- 
‘tion to them just here, since they must be used in the work the descrip- 
tion of which must follow this. The methods which have found practical 
application and are most convenient for industrial purposes for esti- 

nating the sugar in juices are respectively based upon the density of 
the juice, the influence of solutions of sugar upon the variation of the 
‘plane of polarization of a ray of light passing through Nichols prisms, 
and the amount of cupric oxide which may be reduced to cuprous oxide 
by a given quantity of sugar. For the present purpose the estimation 
of sugar alone, simply for the determination of the value of the juice and 
consequently of the roots, will suffice for all requirements in the work 
of selection of roots or any matters arising in the commercial relations 
between the grower and manufacturer. 

Complete analyses are needed only in the manufacturing process 
which must always be direeted by a practical chemist for whom such 
details would here be superfluous. Determinations by the first method 
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may be effected by the use of the ordinary hydrometer, the scale of 
which registers specific gravities of from 1,030 to 1,100, or the compari- 
son of the weight of a metallic body taken in the air and immersed in 
the juice may be employed. 

By the first the instrument is immersed in the juice and allowed to 
float until it becomes stable, the mark on the stem to which it descends 
is noted, and the corresponding figure taken to learn the percentage of 
sugar present. The figure thus obtained must be multiplied by the 
coefficients given in the following table, published by Champion and 
Pellet,* or the figures given in the subsequent table and corresponding 
with the density found may be taken to save calculation: 


Coefficients. 
oO 
p fe [33 
Density. s 80 3 oa 
a. 5.4 5 
2 => as Sp 
2 ne Bes | & 
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PERS LCOVL AUG. 23 nn 8 ate c sows Seaeecsadipemde shewews soceat bees 2. 08 2.08 | 2.08 
PBGR0 LOMOTOs se ccecc- nnn cles 2.1 2.12 2.13 
1.070 and above eee baay 2.15 js Qa5 
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Be means of the average coefficients, the following table was con- 
structed : 


oH GH eH On eH Ge 
iS) iS) ° i) ° ° 
. Sa 2 2 o ht | . a1 k. ey ra ee 
|} ee] & | dBi & | 88] £ | 28) £ | sei 2 | ge 
oa os = os r= os D os D os D os 
F a a  @ B Ha a i @ a Ba a om 
A |e A ;e | A | & A | & Avot hcl eet & 
1. 035 6.0 1. 045 8.5 1. 055 11,2 1. 065 13.8 1. 074 16. 2 1. 083 18.7 
1. 0386 6.2 1. 046 8.8 1. 056 1135 1. 066 14.1 1. 075 16.5 1, 084 19.0 
1. 087 6.4 1. 047 9.0 1. 057 11.8 1. 067 14.3 1. 076 16.8 1, 085 19.3 
1. 038 6.6 1. 048 9.3 1, 058 12.0 1. 068 14.5 1. 077 17.0 1. 086 19.6 
1. 088 6.8 1. 049 9.5 1. 059 12.3 1. 069 14.7 1. 078 17.3 1. 087 20.0 
1, 040 7.0 1. 050 9.7 1. 060 12.5 1. 070 15.0 1. 079 17.5 1. 088 20.3 
1, 041 7.3 1. 051 10.0 1. 061 12.8 1.071 15.3 1. 080 BAYS 1. 089 20.7 
1. 042 7.6 1. 052 10.3 1. 062 13.1 1. 072 15.6 1. 081 18.0 1. 090 21.0 
1. 043 ya!) 1. 053 10.6 1. 063 13.3 1. 073 15.9 1. 082 18.3 1. 091 21.5 
1. 044 8.2 1. 054 10.9 1. 064 13.6 


These figures are determined for a temperature at 40° F., and are suf- 
ficiently exact for all practical purposes. They are modified, however, 
by certain circumstances of culture, such as the nature of the soil and 
fertilizers, and the humidity of the year. It is also a fact that in the 
juice of unripe beets the relation of the density and sugar percentage 
varies from the relations given above. 


* La Bettrave a Sucre. 
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Corrections for temperature are given by Champion and Pellet as fol- 
lows: 


For densities be-' 

tween 1.000 and 
Temperature, 1.100, add to the 
Fahrenheit. corresponding 
sugar percent- 
age. 


4 
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The method of determining the value of sacchariferous juices by means 
of the specific gravity is that which will find widest application and give 
the most satisfactory results in all hands outside the laboratory. The 
second method mentioned, which is to some extent mechanical in its ap- 
plication, and that may be used with limited laboratory appliances, 
though more complicated than the first, is that depending upon the 
rotary power of sugar solutions, or their power to influence the rotation 
of the plane of polarization of a ray of light passing through the Nichols 
prisms. It must be manipulated with care, however, and gives best re- 
sults in practiced hands, The principal objection to the method is the 
costliness of the apparatus, but its convenience and practical accuracy 
cannot be questioned. Without entering further into a description of 
the principles of the method, or of all of the forms of apparatus which 
have been devised for the determination of sugar by this means, which 
may be found in any of the leading works on chemistry, I will merely 
call attention to the instrument lately devised by Laurent, of Paris, 
which finds such favor with all the chemists and manufacturers who 
have frequent occasion to estimate sugar in solutions, and who are dis- 
carding other polariscopes on account of its many advantages. 

Laurent’s instrument is a modification of that of Soleil. The differ- 
ence consists in the introduction between the polarizer and analyzer of 
a plate of gypsum or selenite of such thickness as to give to the ray of 
light passing through the instrument a yellow tint identical with that 
of the line D of the sodium spectrum. The plate covers half the field of 
vision, so that the other half of the field, when white light is employed, 
will have the color complementary to yellow or violet blue. The diffi- 
culty of differences of appreciation of shades of color by observers is 
obviated by using the monochromatic light produced by introduction of 
a sodium salt into the colorless flame of the Bunsen burner. The slight 
blue shade of the Bunsen flame, which is decomposed by the spectro- 
scope into violet and green, is disposed of by causing the light from the 
flame to pass through a solution of bichromate of potassium, which has 
the well-known property of absorbing the green, blue, and violet rays. 
The Selenite plate takes the place of the quartz prisms of.the Soleil in- 
strument, and the analyzer is connected with a metallic circular dise, 
which is arranged perpendicular to the axis of the instrument. The 
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upper edge of the disc is provided with two sets of divisions, one to in- 
dicate degrees of the circle, and another to indicate hundredths of sugar 
in the solution. This provision renders it possible to use the instrument 
for. ordinary polariscopic work other than the determination of sugar, 
while the second admits of reading percentages of sugar without the 
otherwise necessary calculations. The plate is also provided with a 
vernier to assist in reading parts of divisions, and to the vernier is at- 
tached by an arm a magnifying glass to facilitate reading the indications, 
and a mirror, so arranged as to reflect the light from the lamp used upon 
the disc, thus obviating the necessity for an accessory light. There is 
also a special arrangement for so turning the Nichols prisms as to ad- 
just them before taking observations, as well as to secure the maximum 
intensity of light when working with colored solutions, thus avoiding 
the decoloration of many solutions before observation that would other- 
wise be absolutely necessary. There are other ingenious mechanical ap- 
pliances connected with the instrument which increase its usefulness, 
but for the further description of the instrument we must refer the 
reader to Maumene’s Traité de la Fabrication du Sucre, or to the descrip- 
tive circular of the inventor and manufacturer, whose address is No. 25, 
rue de ’Odeon, Paris. 

The other method for estimating sugar in solutions referred to is that 
depending upon the reduction of cupric oxide to cuprous oxide, and is 
based upon the use of modifications of the well known Tromner’s or 
Fehling’s solution. The formula more lately employed is that given by 
Violette, and is as follows: 

Prepare a solution composed of 36.46 grams pure crystallized sulphate 
of copper and 140 cubic centimeters of distilled water. Then a second 
solution containing 200 grams pure crystallized Rochelle salts and 500 
cubic centimeters of solution of caustic soda at 24° B. or 1.199 specific 
gravity. 

When the solution of the two salts is completed (it may be hastened 
by means of heat if necessary) the first is carefully poured into the sec- 
ond, interrupting the operation from time to time to agitate the mixture 
in order to dissolve the precipitate which forms. The transfer is com- 
pleted by washing the vessel which centained the first solution with 
distilled water. The mixture is then allowed to cool to 60° F. and the 
volume is increased to 1 liter. 

One cubic centimeter of the solution thus prepared corresponds to 
0.005 gram of cane sugar. Vogel proposed substitution of glycerine for 
Rochelle salt to render the solution more stable and prevent the gradual 
deposition of cuprous oxide, but this does not seem in all hands to have 
proven effectual. Pellet claims to have devised a thoroughly stable 
solution which he prepares by the following formula, substituting sodic 
carbonate for sodic hydrate, and adding a small quantity of ammonic 
chloride. It has the merit of being easily prepared. It is a modifica- 
tion of those of Fehling, Violette, Possoz, and others. He uses alkaline 
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carbonate after Possoz and ammonic chloride after Monier, the latter to 
give stability to the liquor. 
The liquor is made up as follows: 


Take 
Grams. 
Pure crystallized sulphate of copper ...... ..2--- ---2 2 ce0e ceccee emcees connee _ 68.7 
OEHe Ne Saltese amc ace este acle tas ca ese cae cose aie \je1a 0 Atse nema eee 200. 
Dry pure carbonate of soda ....-.-.---. --2 220 see eee coe cone cone cee cone eee 100. 
Chloride of ammoniwini occ. 64250 fase) ses oelatid ae atid Jods ghee 


Mix with 500 or 600 cubic centimeters of water; dissolve with heat 
on a water-bath, cool and make up to one liter ; filter if necessary. The 
standard of the liquor is 10cc=0.65 gram of sugar, but this should al- 
ways be verified. Pellet found in using the liquor that the results 
varied with the volume employed, but is exact for the following vol- 
umes of fluid: 


Cubic* 

centimeters. 

mitre Mp OL. «6 ea sein tee eee dee ses tonnes orien = edema <bNee msn iao one 30 
Sugar solution with or without water....-.-...-. .----- ---. ---- e222 --- 2 eee ee 2 


In its application the copper liquor is mixed with the sugar solution, 
and the whole heated upon the water-bath for half an hour; the pre- 
cipitate is collected upon a filter, washed, the suboxide of copper dis- 
solved in hot dilute chlorhydric acid, oxidized by chlorate of potash or 
permanganate, the excess of chlorine removed by boiling, and the so- 
lution decolorized while boiling with standard solution of stannous 
chloride. 

It may be proper to state here that for estimating sugar in solutions 
by means of the copper liquor the cane sugar must be changed to in- 
verted sugar by boiling from 30 to 40 minutes after addition of about 10 
per cent. its volume of normal sulphuric acid (containing 10 per cent. 
anhydrous acid) and subsequently neutralizing the acid by means of an 
alkali. The sugar solution is then added to the boiling copper solution 
until complete decoloration ; or, the process reversed, the copper solution 
being added in excess to the boiling sugar solution, and the superfluous 
cupric oxide determined by other methods, volumetrically or otherwise; 
or the cuprous oxide reduced may be collected and weighed, and the 
sugar equivalent calculated from the amount found. 

But, as before stated, we do not propose here to give in full the chem- 
ical methods employed for determining sugar, and we must therefore 
refer the reader to works on analytical chemistry for further details. 

We now come to the methods of selecting seed and seed-bearers, and 
the principles upon which they depend. Of all the experiments and in- 
vestigations in the direction of improvement of this culture, none seem 


*Here, as in some other places in this report, I give the value in French weights 
and measures, because they are generally employed in laboratory work and are of so 
much greater convenience. Apparatus graduated to these measures may be obtained 
from all dealers in chemical glassware. 
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to have made such rapid strides in advance as in this line of work, none 
have given results more fruitful and of a character so well suited to 
ameliorate the relations between the producer and manufacturer, and 
at the same time be a source of profit to both. 

The initiatory steps in this work in France seem to have been taken 
by Mons. Louis Vilmorin, the former head of the great house ot Vilmorin, 
Andrieux & Co., of Paris, and his methods of working, followed by sim- 
ilar results, are still being prosecuted with rare intelligence and skill by 
his son and successor, Mons. Henri Vilmorin, whose contributions to our 
knowledge of this and other cultures have done so much to clear up the 
many difficulties which surround and accompany the profitable manage- 
ment of the several agricultural industries. 

Of the outward characteristics which aid in determining the richness 
of beets, we have found the most important, as recoguized in France, to 
be size and form of the root, its density, the number and appearance of 
the leaves, &c., and all these properties will be mentioned in the general 
rules for selection. But thus far we have failed to notice the external 
and internal characteristics of the seed, which have been found to have 
an important bearing upon the character and value of the crop; and, be- 
fore proceeding to the effects of selection in securing desirable crops, we 
shall call attention to the relation’ of the character and composition 
of the seed upon the quantity and quality of the roots produced from it. 
In this connection we must again refer to the valuable little work of 
Champion and Pellet, in which these authors and investigators take issue 
with, or rather proceed further than, Walkhoff, who advises selection of 
the larger seeds for planting because they give more robust plants. 
This is true as far as it goes, but the authors above mentioned, also find- 
ing the relation of seed to the value of the crop to exist, find further that 
while the larger seeds give roots of larger volume and weight, the smaller 
seeds give smaller roots, which are richer in sugar. Thus taking two 
lots of seeds produced by Simon Legrand, one lot having an average 
weight of 3.2 grams per 100 seeds taken, and another lot having an 
average weight of 0.425 grams per 100 seeds, the determination of 
the weight of the roots produced and their saccharine richness gave the 
following results: 
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Dubrunfant is of the opinion that seeds having the highest specific 
gravity are more suitable for planting than those of lower density. He 
effects a separation by placing the seeds in water and after a time re- 
moving those which float, preserving those which sink to the bottom of 
the containing vessel. He states that the two qualities of seed behave 
quite differently both in germination and during growth. Champion 
and Pellet* quote Basset as saying, “It is well to do the same for seeds 
as is done for roots for reproduction, and choose the heavier ones, or 
those that fall to the bottom of a bath prepared with water and salt.” 

The chemical composition of the seed has also been the subject of 
study by different chemists. 

Dubrunfant,t by a chemical examination of the seeds taken froma crop 
of 30 acres of sugar and forage beets, and furnished him by the house of 
Vilmorin, Andrieux & Co., in Paris, found that the seeds of the sugar- 
yielding races give upon incineration a smaller weight of ash than the 
forage races, and the differences, which vary within certain limits, are 
all, with few exceptions, in the same direction. Comparing weights of 
seed taken and ashes produced, the proportion for the sugar-forming 
races varies between 4.50 and 6.50 per cent. The forage races give from 
6 to 14 per cent., making an average of 7 to 8, which is very different 
from the proportion given by sugart-yielding races. 

It also appears that the ash of the sugar-forming races is richer in 
phosphoric acid, potash, and even magnesia. Thus the seeds of the 
sugar races give 0.004 to 0.008 per cent. of their weight of phosphoric 
acid, while the seeds of forage beets gives but 0.0002 to 0.0005 per cent. 
A similar relation exists for the potash. Thus for the sugar races a 
sufficient quantity is always present to develop a green color with the 
manganese in the ash by fusion, while in the forage races this is not the 
case. But if to the ash of the latter asmall quantity of potash be added, 
the characteristic green coloration produced by manganese is readily 
developed by the application of heat. 

The conclusions of Dubrunfant confirm the results of the analyses of 
Pellet.t 


Per cent. of 
ash in dry matter. 
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* Ta Bettrave a Sucre, p. 29. 
t La Sucrerie Indigéne, xiii, 428. 
t La Bettrave a Sucre, p. 31. 
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The results of the chemical analyses of the ashes are as follows: 


Ordinary seed of 
the sugar factory. Improved 
Vilmorin 

| seed. 

No. 1. No. 2. 
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On the other hand, seeds of rich beets contain a higher proportion of 
nitrogen than seeds of poorer beets, and at the same time small seeds 
contain more nitrogen than large ones, as is evidenced by the following 
results of examinations by Champion and Pellet: 
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These relations between the richness of the beet and the composition 
and size of the seeds, furnish the bases of ready and valuable means of 
selecting the good and separating them from the worthless. The method 
recommended is to pass them over a screen with meshes of a given diam- 
eter, which unfortunately has never been determined, or at least stated, 
and to throw those which pass through in water or a solution of salt, 
rejecting those which float. Those which sink combine the valuable 
properties above described, of small size and high specific gravity. In 
the processes of selection as applied to choice of beets for production of 
seed, which really constitutes the production ot new races, the end 
really to be attained is the ultimate development of a race, or of races, 
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which will at the same time satisfy the demands of the producer and 
the manufacturer; that is, that will give a large yield to respond to the 
demands of the former, combined with good quality and high richness 
in sugar to respond to: the demands of the latter. In the opinion of 
some of those who have devoted themselves to this work, the hope of a 
result such as we have described must be considered almost useless, if 
we depend upon the root and its characteristics, but much valuable as- 
sistance may be rendered in the attainment of this end, as we shall see 
later on, by the intelligent application of fertilizers to the crop and the 
methods of culture adopted and employed. 

In the earlier experiments in this line, those of Mons. L. Vilmorin, at- 
tention was more especially directed to the production of very rich beets, 
with no particular care to the size, the desire being rather to obtain ~ 
beets of small size, with tapering form and smooth surface; but the 
late work of all engaged in this kind of experiment and research has 
been directed to the enrichment of races giving roots of larger volume 
and fuller form, making them better adapted to all svils and all methods 
of culture. In most cases, therefore, the work starts from the races 
most extensively grown. 

Vilmorin began his work by following the method employed in Ger- 
many of taking the specific gravity of the roots by plunging them in 
saline solutions of known density, but he soon found that, in conse- 
quence of the almost constant presence of an internal cavity, this method 
was inexact. 

Dubrunfaut further explains the cause of the inaccuracy of this method 
in the fact of the existence of air and gases within the body of the root. 
Vilmorin therefore resorted to the method of taking from the center of 
the root under examination a cylindrical portion by means of a cutting 
tube, and determining the density of the portion thus obtained, in solu- 
tions of sugar of known specific gravity, but these solutions were dis- 
carded on account of their unstable character, and similar solutions of salt 
substituted. But the loss of sugar in the sample by osmosis when in- 
mersed in the saline solutions renders this mode of procedure also un- 
suited to the attainment of the end in view, and he finally turned to the 
determination of the density of the juice itself as the readiest and most 
exact means of determining the sugar content of the sample. The sample 
removed from the beet, furnished on grating and pressing sufficient of 
juice to admit of taking the weight of a metallic cube of known dimen- 
sions immersed in it, from which the density of the juice could readily 
be calculated. This method of determination he found to give more 
accurate results than any other when working upon so small a quantity 
of material. : 

It is useless to add [he says in his paper read before the Academy of Sciences in 
November, 1856] that the temperature taken by means of a thermometer with tenths 
of degrees is carried on the register after each weight of the ingot, and that the gauge 
of the vases, the fineness of the suspending thread, and the identity of all the condi; 


tions of the operation eliminates errors which at first produced certain irregularities 
in the manner of working. 
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Having thus determined the specific gravity of the juices of the vari- 
ous beets under examination, those considered worthy of propagation 
are preserved and the others rejected. The surfaces of the wounds pro- 
duced in the beets examined by the removal of the sample is covered 
with charcoal dust, which effectually prevents any decay or deteriora- 
tion in consequence of the treatment to which the roots have been sub- 
mitted. 

This method was employed in the development of the race of beets 
known as Vilmorin’s Improved, and it is this method or modifications 
of it, or some additional operations carried on in connection with it, that 
is employed to-day by the most intelligent and responsible producers of 
improved seed in France. 

Mr. Henri Vilmorin, who has succeeded his father in the work, com- 
bines the method with examination of the sample of juice, after the deter- 
mination of its specific gravity, by means of the polariscope, while others 
employ, as supplementary to the method, estimation of the sugar by 
means of the copper test. 

But notwithstanding the unfavorable conclusions concerning the 
method of selection, based upon the density of the roots. as determined 
by immersing them in solutions of molasses or salt of differing but 
known strengths, it is still used by many of the leading seed-growers in 
the North of France. M. Demiatte, in an article on the subject of selec- 
tion of seed-bearers, states* that he proceeds as follows, according to 
Brabant’s method: Select subjects weighing at least 700 grams (13 
pounds). For determination of their density they are thrown into a 
vat partly filled with a solution of molasses, having a density of 2.5 de- 
grees by the densimeter; those roots which float are rejected; those 
which partly sink are preserved for the production of seed called No. 3. 
Those which sink completely are thrown into a second vat containing a 
solution similar to that just described, but having a density of 3.5 de- 
grees. Those which float here are preserved for production of seed 
known as No. 2. Those which sink to the bottom are of course of the 
best quality, and are used for production of seed No 1. 

We have seen that the generally adopted opinion concerning the best 
form of beet to be chosen for production of high yields of sugar is to 
the effect that the long, tapering ones are the most valuable; but this 
opinion is likely to be subject to modification in consequence of the re- 
sults of later observations upon the constitution of the improved varie- 
ties and their power to resist the deteriorating influences to which they 
may be subject in the varying conditions of soil and culture. The taper- 
ing, richer, improved races, descended from German stock, have been 
found more subject to disease in France than the poorer races of the 
country, and M. Decrombecque, at Lens, conceived the idea of incorpo- 
rating within the latter the sugar-producing qualities of the former, and 


* Journal des Fabricants de Sucre, 1879, February 19. 
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at the same time retaining the hardiness for which the commoner races 
are well known. ‘To attain this end he had recourse to the method sug- 
gested by Walkhoff,* who believed that the saccharine richness of beets 
may be improved by crossing, and who was able by using seeds of Frick- 
enhouse, and the method referred to, to obtain beets the juice of which 
marked 18.8 degrees, Balling, and containing 16.5 per cent. of sugar, 
starting with varieties the juice of which showed but 17.8 degrees, Bal- 
ling, and containing 16.35 per cent. of sugar. In planting, the roots 
were placed in close contact so that the blossoms touched each other, 
and the slightest agitation was sufficient to effect the transport of pollen. 

But the results of the experiments and of the practice adopted by 
Mons. Decombrecque}t are rather more striking than those obtained by 
Walkhoff. He noticed when he began his work at Lens that the Silesian 
beet grown upon a rather shallow soil, and especially when manured 
with stable manure containing considerable straw, in the spring (well 
known to be a bad and injurious practice), was hairy, fusiform, and 
wanting in weight. At the same time the white beet of the country, 
with green top, gray flesh, and obtuse form, flourished and developed 
well, though remaining pyriform in the same field in which the Silesian 
fared badly. The question was to produce a beet having the hardiness 
of the one and the richness of the other. He chose from his crop the 
best formed, richest subjects, of size above the average, well covered in 
the ground, and then, observing the same care, chose specimens of the 
country roots, called toupie (about the poorest of all the beets grown), and 
the beets thus chosen he preserved for seed. In planting he combined 
them in the proportion of five plants of the Silesian with one of toupie. 
In collecting the seed he carefully preserved separately that from the 
Silesian varieties and that from the toupie, and in subsequent sowing 
used only that from the Silesian. He found that the character of the 
Silesian beet had changed, and that the beet had the obtuse form. How- 
ever, after the third year of planting the modified seed, he found that 
the good qualities of the Silesian had disappeared, and he had only the 
low-grade beet of the country. His subsequent practice, therefore, was 
to grow two or more acres of Silesian, and from the crop produced to 
select those he needed for seed, and these roots he mixed with roots from 
the ordinary crop in the proportion of 1 to 3, and thus secured continu- 
ously the hardiness of the one and the richness of the other combined. 

With the indications given by Mons. H. Vilmorin in his description 
of the leading races of beets grown in France, and the methods described 
in the preceding pages, it will not be difficult for the prospective grower 
to determine the varieties that will be best suited to his purposes, or to 
produce new races through which the results he desires may be obtained, 
but it will not be out of place here to call attention to the experiments 
of Mons. Derome at Bavay (Nord} made with seeds obtained from various 


* See La bettrave & sucre, par Champion and Pellet. 
t La sucrerie indigéne, xii, 434. 
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producers with a view to the determination of the best varieties for cul- 
tivators to grow in order to secure a crop of quality and quantity to be 
satisfactory both to themselves and the manufacturer. This he conceives 
fo be a variety that will give the most sugar per acre, in condition to be 
most easily extracted in the greatest weight. Without entering into the 
details of his experiments we shall simply give in the following table 
the names of the varieties of seeds grown and the results obtained : 
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He concludes from the figures obtained and here given, that the best 
beets to be grown, and which he considers the races of conciliation, are 
those represented by the numbers 2, 3,5, 6, 7, 8,10, and 14. If sold 
according to the density of the juice and the scale of values in the form 
of arbitration adopted by the sugar manufacturers at Lille,* the grower 
will receive a higher return per acre than with any of the other varieties 
mentioned. 

In this connection the results of the experiments of Deherain are rel- 
evant ‘and interesting. He says: t 

It follows from our experiments and analyses that beets submitted to different 
modes of feeding or fertilizing, preserve in their development the native qualities of 
the seed, i. e., their race. 

In several of the experiments, pink tops and improved Vilmorins 
were submitted to exactly the same conditions, same sterile soil, same 

‘manures given in equal quantities, yet in one case while the pink top 
contained 7.5 per cent. of sugar, the improved beet contained 16.2. In 
another case when the fertilizer was more nitrogenous, the richness of 
the pink-top beet fell to 5.5 per cent. and the Vilmorin to only 13.4. 
This shows clearly the influence of race upon the saccharine quality of 
the beet. The conclusions would appear premature were these experi- 
ments the only evidences to support them, but they are also confirmed 


OO 


* See later on in discussions of relations between the grower and manufacturer. 
t Annales agronomiques. 
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in the results of experiments made by Mons. H. Vilmorin at Verriers, 
according to Prof. Deherain’s suggestions. 

With reference to the type of beet to be chosen, Mons. Demiatte* says: 

The nature of the soil and method of culture being known, the form should change 
with the nature of the soil; should be long and tapering in deep sandy or alluvium 
soils; short and more obtuse in shallow soils like that near Arras, where the thick- 
ness of the arable layer will not exceed 6 inches. But whatever be the type chosen 
the top of the mother beet should not protrude from the soil more than one-fourth its 
total length. 

With the facts and figures presented, which have all been worked out 
in France by careful experiment and investigation, no further comments 
on the different French races will be necessary. The selection of varie- 
ties for cultivation can best be left to the reader. We believe, however, 
it will be of interest, and we shall, therefore, conclude the consideration 
of this subject by giving the names and addresses of several of the lead- 
ing producers of seed in France who made exhibition of their products 
in the late Paris Exposition of 1878, with short notices of the character 
of their exhibits. 

Desprez pére et fils, Capelle-—The varieties produced are No. 1, white 
or pink, containing 15 to 18 per cent. sugar, requiring deep, rich soil, 
plenty of manure, and excellent culture; yields 16 to 20 tons per acre. 
No. 2, white or pink, 12 to 15 per cent. sugar, for ordinary soil, fertil- 
zing, and care; yields 20 to 25 tons per acre. No. 3, 10 to 12 per cent. 
sugar for inferior soils and cultures; yields 25 to 30 tons per acre. 

Simon-Legrand, Auchy.—Different varieties containing 12 to 20 per 
cent. of sugar; some varieties of special selection containing from 20 
to 23 per cent. 

I. Dervaux-Thled, Wargnies-le-Grand—Cultivates seed by special 
method of selection depending upon taking specific gravities of eylin- 
drical samples cut from the roots and immersing them in saline solutions 
of given strength. 

Brabant fréres, Onnaing—Cultivate seed of special variety bearing 
their name; claimed to produce 21 tons per acre, of beets of average 
richness of 14.88 per cent. of sugar. ¢ 

Vilmorin, Andrieux and Co., No. 4 Quai de la Megisserie, Paris—Pro- 
duce seed from five varieties, given in the table below, showing the in- 
dustrial value of each variety. 
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CHAPTER V. 


CULTURE, CHOICE OF SOIL, ITS PREPARATION, PLANTING, CARE OF, 
HARVESTING AND PRESERVING CROP. 


CULTURE. 


The cultural conditions to be regarded as of greatest importance in 
securing crops of maximum quantity and quality, when a section has 
been determined upon by a consideration of all other conditions, are 
choice of soil, &c., its physical character and chemical composition, and 
the methods by which these may be modified or improved ; the first by 
the mechanical methods of culture, and the second by the proper and 
judicious applications of fertilizers. After this will naturally follow the 
modes of planting and the care to be applied during the season of 
growth. 

With reference to the choice of soil suited to the culture of the beet- 
root, opinions seem to differ somewhat, though the principles which ap- 
pear to govern them tend tothe same end. The illustrious Chaptal,* as 
a result of his study of the plant and its requirements, arrived at the 
following conclusions : 

Soils which are dry, calcareous, light, &c., are not well suited to the beet. 

Strong clay soils have little aptitude for the culture of this root. 

In order that the root may prosper, it needs, in general, a mellow, fertile soil, the 
arable stratum of which should be 12 to 15 inches thick. 

The root succeeds more or less well in all arable soils, but the products vary wonder- 
fully according to the nature of the soils. 

Bassett considers that “‘a fresh soil, rather sandy or silico-caleareous 
than too calcareous or argillaceous, rich in humus, and deep,” should be 
chosen. Briem,i in his late work on beet-root culture and sugar manufac- 
ture, says. of the physical character of the soil to be chosen, “itshould not 
be too light nor too moist; it should be bare; its subsoil permeable; it 
should be warm, free from stones, calcareous, and should contain humus.” 
Deherain,§ from the results of his experiments and investigations at Grig- 
non, publishes as one of the conclusions arrived at that the nature of the 
soil does not seem to exercise any sensible action upon the development 
of the beet, for the same results were obtained in soils consisting of pure 
silica, of calcareous matter, or of a mixture of calcareous matter and 
clay. 

Vivien || found in traveling through the provinces of the Rhine, Han- 
over, Brandenburg, and Saxony in Germany, that, though in each sec- 
tion there is a wide difference in the nature of the soil, there is a par- 
ticularly marked homogeneity in the character of the beets. 


* Quoted by Basset in Guide Pratique du Fabricant de Sucre. 
+ Ibid. 

t See Critique in Journal des Fabricants de Sucre, 1879. 

§ Annales Agronomiques. 

|| Journal des Fabricants de Sucre, 1878, 27 March. 
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Vilmorin considers that any good soil that will grow wheat and corn, 
and has an arable stratum of 12 to 15 inches, will be well suited to this 
culture; that where chalk exists in large proportion the yield will be 
small, Bat the juice pure. All soils should be thoroughly drained, So 
that the tap root may not find stagnant water in the subsoil. 

Notwithstanding the differing notions expressed above, it will appear 
that the physical characters of the soil which tend to render it best suited 
to the cultivation of the beet are porosity of surface and subsoil, to admit 
of drainage of superfluous water and of free circulation of Ab air, and 
power of absorbing and holding in a condition convenient for ready as- 
similation the elements of plant-food existing within it or coming from 
external. sources. Unless the supply of these elements be continuous 
and regular, a purely sandy soil would be undesirable. If no means 
were provided for the removal of surplus water which might be found 
in a purely clay soil, or to so improve its condition as to admit of free 
circulation of air as well as water, it is too heavy, and becomes abso- 
jutely useless. The same is true of purely calcareous soils, since the 
same unfavorable conditions would prevail, though perhaps to not quite 
the same extent. These soils would also be unsuited to the plant itself, 
because they would not admit of the free progress of the tap root nor of 
the lateral fibrous roots in their search for nutrition or in following the 
natural course of development, and, as will appear later on, these con- 
ditions have a powerful influence upon the ultimate yield of sugar from 
the surface cultivated. But if the sandy soil described be mixed with 
either or both of the others mentioned, and with humus, in suitable 
proportions, the conditions most favorable to the maintenance of a reg- 
ular and plentiful supply of food, the healthy condition of the root, and 
its consequent normal development, will be assured. 

The chemical character of the soil is of quite as great importance as 
its physical condition. For the proper development of the beet for the 
production of sugar it should contain in a suitable and assimilable form 
all the elements usually necessary to the normal existence and. develop- 
ment of plants, and attention must therefore be had to the conditions 
in which these substances exist in the soil. Phosphoric acid, potash, 
nitrogen compounds, and lime are especially necessary, to the life of the 
plant, but if these exist in insoluble combinations on the one hand, or in 
forms suitable for assimilation but in excessive quantities on the other, 
they will either be useless in the economy of nutrition in the first in- 
stance, or will stimulate the plant to abnormal growth unsuited to the 
ready extraction of sugar in the second. It is this branch of the sub- 
ject that has occupied the attention and enlisted’ the energies of scien- 
tists and landed proprietors, and the influence of the different combina- 
tions of the various leading elements of plant-food, and more especially, 
during later years, of nitrogen in the soil, has constiaesd the subject of 
frequent and continued investigation. 


CULTURE OF THE SUGAR BEET. 97 


Basset * says: 

Soils charged with mineral salts are injurious to the culture of the beet for extrac- 
tion of sugar and are only suited to the cultivation of beets for distillation. In fact, 
we know that the beet easily absorbs saline matters and that the alkaline salts con- 
stitute one of the greatest obstacles to sugar extraction. 

New ground or that lately cleared of forest should not be applied to 
the culture of the beet, and it is considered by good authorities to be 
detrimental to the quality of the crop to make use of lands for this pur- 
pose that have not been under continued cultivation at least ten or fif 
teen years. This insures an almost complete removal of the nitrates 
and the organic matters containing nitrogen, which are always present 
in large quantities in new soils, and which it is well known exert an in- 
jurious influence upon the quality of the root. 

Basset, in his work, gives elaborate tables of analyses of soils to 
show the chemical composition of those most favorable to the culture, 
but we will here give the more succinct tables of Champion and Pellet,z 
showing the composition of soils from different departments in the 
north of France in which beet-root culture is most extensively carried 
on, and of one from a similar section of Russia. Those numbered 1, 2, 
and 5 yielded beets of fair quality, containing 12 to 14 parts of sugar 
per 100 of juice, while that numbered 4 gave beets of bad quality. The 
last, that from Russia, is quoted by Walkhoff as being well suited to 
beet culture. 


beter | : 
2 : tie S 3. 
peed Es he a | 33 
| aw A Tn me i 
ar | oi fares Corps re 

’ ; 
TD DIn Tne! : 5.600 | 4.42 4. 840 5.70 &. 200 6. 207 
ToS AL eee | S8L800]..........| 82.500] 79.00 | 42.000 72. 699 
7 init (hel) of seb] aes eee ra eas: 8. 620 #508 |" 2:00 1) 9. 97. 
Lo ee RS ee 0.570} 0.476 0. 420 0. 25 23. 220 1.930 
Peruxide of aan 222. 25 <2 2h 22s 5 2. $8 ie 2.180 5.50 | 2. 310 | 2. 834 
Phosphoric acid . . 0. 070 0. 008 0.077 | Trace..| 0 385 0. 093 
iPeiaah.. ...255 4 0. 064 0.130 0.140 | Trace--| 0. 034 | 2. 047 
2) Se ee 0. 085 ‘ ? eee es | 0. 058 | 0. 914 
Carbonic acid -.- 0. 400 | 0. 600 0.700 |f 2.85 19. 050 | 1. 280 
Other matters............ eipatetan tambnds ih of B35l-[-= =. a Bs eee 0. 823 2. 022 

| 100.000 } 100.060 | 100.000 | 100.000 | 100.000/ 100.0¢0 
PReeal nitrocen. 222252) 2-2-2 2s keene | 0.088} 0.140] 0.120 / 0. 154 0. 270 | 0. 234 
PTIOFING, <.—- Soe cee Nae ohn eae i 0.013 0. 040 0. 030 0.016 | Ow Eo 
preter. (Te nen as iy 20 72.100 | 85.000 | 80.000} 62.000} 35.770 |......---- 
oe ee Ee 2. 000 9.000} 14.000} 30.000 | 10 to 12 2 eee 


The same authors quote Schiibler as giving the following as the gen- 
eral composition of good soil for beet culture: 


__ =, a pt 3 RR ee cae een 33. 300 
SUES 0 i as Gt ee Se Bey ee = 63. 000 
Caleareous sand. .--...-.----- 2 | EES en ae ee 1. 200 
Se ErCer earth.) RUMUStS=— sae eco. 25 Sed Boe a ee ne ile Se 2. 500 


* Guide Pratique du Fabricant de Sucre. 
t Guide Pratique du Fabricant de Sucre. 
t Za Betirave a Sucre, p. 82. 
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We now come to the study of the means employed to supply the dif- 
ficiencies of plant-food in the soil, due either to the natural condition or 
the exhaustion by crops, and the influence of the means employed upon 
the production of rich and valuable roots. 

The general composition of the beet root and leaves is given by Cham- 
pion and Pellet, as follows: They state that for rich beets the weight of . 
leaves is about 50 per cent. that of the root, and 25 to 30 per cent. that 
of roots containing 9 to 11 per cent. of sugar. 

The table shows the general composition of leaves and roots of beets 
. containing 15 per cent. of sugar: 


In dr In dr 
In roots. | 5 zarecl In leaves.| att oo 


Per cent.| Per cent.| Per cent.| Per cent. 
74. 00 83. 50 


BVPI So = to ras noo cc welnlecnime oon owe awalieninelelneiwein'= sateen TAs OOM sie calato |) Gos 0 
Nitrogen. .... 5 0. 40 1.55 0. 38 2. 30 
SASHES? = 250-5 - 0. 80 3. 10 4.35 26. 20 


For a yield of 20 French tons* of beets and 10 French tons of leaves 
per acre, there would be removed from the soil : 


Nitrogen. wie ashes. 


Pounds. Pounds. 
AAD OTS THO he SSS Ge pe e SEO noes Ber Or SmER con Sere soc coor ararecrocosce 178.1 356. 2 
TD Gan ES Gh ee Sones" Eee SB esos CEE EDS SOE CH OSCnn eet Se nem er orRSconamoa ssc 84.8 934. 1 
Or, for an average richness of 11 per cent. of sugar: 
In dry In dr 
Tn roots. Panties In leaves. inten 


Per cent.| Per cent.| Per cent. | Per cent. 


Water ...-..----------------- 2222-2 eens eee eee eee eee eee S200 Meera 84.50) | :2cceeeee 
PNELO PON 2 aaera oem eae acre mine ol ele ce iea am ale Seat n=l Salen ale l= 0 25 1. 39 0. 38 2.45 
JS N23) ggee tan Bn ABAD Oe Gang gue TUE OSne SdOSn Oe Bene ens aoe 5 ste. oo 0, 95 5. 30 3. 85 24. 8 


Or, for a yield of 20 French tons per acre: 


Total 


nitrogen. Total ashes. 


Pounds. Pounds. 
OO ILONS TOOLS sete tact cs caste cna cece eee ce eee eee tae dale sne enn ona nk ee tata 110 418 . 
GPLOMBULEaMER etn) << os Sociseane ae oad weeds ceiee cae sce aisetee elaaaieinet mate aeein ied ot aoe 50 508. 2 


* 2,200 pounds. 
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The composition of the ashes of the leaves and roots referred to 1,000 
parts green matter is as follows: 


eee 


Beets supposed to | Beets supposed to 
contain 10 per contain 15 per 
cent. sugar. cent. sugar. 


Leaves. | Roots. | Leaves. | Roots. 


9. 23 2. 93 10.0 2. 66 

3. 23 0. 51 3.47 0. 45 

3. 50 0. 42 3.75 0. 38 

2. 81 0. 38 3. 03 0.33 

3. 23 0. 57 3.47 0. 50 

SeMBUTIO MCE at. oat ae sene enolase c= acctsan2=scsss=s+s=e 1.50 0. 22 1. 63 0.19 

Behe =... Sere a ie ee soersstsssssssssesccecccsccsssseetcscess 0. 31 0. 34 0. 33 0. 30 

oP lid) ila ee eee SE Ee 2. 23 0. 59 2. 40 0. 51 

Wndetermined --=.. j22ssc2sc202ss505055-ssssscccscerscaseses 2. 03 0.16 1.92 0.13 

Total mineral matters 28. 07 6.12 30.0 5.45 
TolaPROlwinivcsea= ceceesssansncsa52sc5sseseeanseassacuces 138. 0 167.5 140. 0 240.0 
NUMOPEN leer uoneesasass2ssssssesscssss2ssssssscscacees 3.3 25 3.8 4.0 


From these figures we may easily determine the quantity of the dif- 
ferent constituents removed by average crops. Supposing the average 
to be 20 tons of roots per acre, the consumption of the different con- 
stituents would be, for beets of differing richness, as shown in the follow- 
ing table: 


For beets contain- For beets contain- 
ing 10 per cent. ing 15 per cent. 
sugar. sugar. 
Total. Total. 
Six tons Twenty Ten tons away 
leaves fons leaves. lows 
roots . roots. 
WASH. =~) dS III 2 she knows dba 121.8 128. 9 250.7 220. 0 337. 04 117. 04 
J EA. en 42.6 22.4 65.0 76. 34 96. 14 19.8 
EGG 2 5s enc t bd eee abe obi ik dente 46.2 18. 48 64. 68 82. 50 89. 22 16.7 
1 Ler es oe, oe Ee 36.1 16. 72 42. 82 66. 66 81.18 14. 52 
WPPIOEING oss eee eee oe seb ck ew cee cad. 42.6 25. 08 47.68 76. 34 98. 34 22.0 
STU he oT Gi Oe a a 19.8 9. 68 29. 48 35. 86 44, 22 8. 36 
RC at eee eee ve, fe 4.09 14. 96 19. 05 7.26 20. 46 135.2 
E-NOAPHOLIC ACG sense oe ees c 85 os wee 29. 43 25. 96 55. 39 52. 80 75. 24 22.44 
Undetermined 22 sce sees. concen 26. 79 7. 04 33. 83 31. 24 36. 94 5. 70 
Total... } 
Dry matter... 
Nitrogen ..... 


In France the general sources of supply of the various nutritive prin- 
ciples for the restoration of ‘those removed by the crops, or to provide 
those required, are found in stable manure, seed cakes, animal wastes, 
woolen scraps, sulphate of ammonia, nitrates, superphosphates made 
from bones and minerals, potash salts, gypsum, and the scums and 
refuse from the sugar factories. Of all these substances, that which 
combines in itself in the highest degree all the elements of plant-food, 
and which is naturally the most economical, is the stable manure pro- 
duced on the farm, and this being generally the result of keeping cattle 
to be fed upon the pulps from the factory is one of the sources of real 
profit to the producer. 
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Joulie gives the following as the composition of French stable-manures 
of average quality, estimated in pounds per ton of 2,000 pounds: 


OO aLaL<iGLW<&<&ii i SS 


Manure | Manure 
of fifteen of 
oxen. | ten cows. 


\ WSU ober Megas 2ASSee0 sec peeeaeu sis =pese nas cee saSeaeesoe a Se asesekeanricn ss sogac + 1, 492. 576 | 1, 398. 656 
Oat avitGan abit eres ae eae see eee ee ieee ane eeene eee ee = Sane ae e ae 406. 044 476. 928 
MMA GCALIMATDOR once ct ce ae na aicete acnceio dan sen hoccntin ce eeebenpeelaote on ee meee 101. 380 124. 416 
TMi ul 22 SS sS20055 555667 624 (pep soe Bossa sedis ey Ssssrecc esos Sages ce 2, 000. 000 | 2, 000. 000 
Nitrogen 
ETC Reps aha Se ae wma ciate deislo~ somata naiaseisace ne menabanars cocedame cnaeas 0. 000 0. 000 
JSTOR TUG pe ot ok aoe hae Jeon Head es Ane Sesto aae ct soe 1. 880 1.334 
‘CHBBING » 54 -ooy Sse 32 sos bee Sp age essse se SobE eso Ss ose cbsctSde sees AES NE 11. 822 11. 950 
TTT 202 Ree Sone Seep nE Mp SSE SSS E Ee Sc re ener aU senna eee aise Bema 13. 702 13. 284 
TOTS AS TC Se EN Pay OE POPU Te RN LIA et 5.288 | 3.142 
SUPNUTIC ACME. cata Sa = ede nana ce aebt - - cmnanatens cwcanceesceedans commas keene 3. 010 3. 000 
MIDRIN Cee eee sn Some cols He cee amsmenianaden caueamnt amasicnee ces cinnucan 2. 740 4,000 
EERE SI Cis Uys a a ee ee Sere Se eae ee eae ea enema 19. 104 20. 852 
SUG vs HES SSS Ee Sea Mn ae rea eee bara pee nt ayy esegi Hei Seige sct ae 5. 164 6.284 
LURETT Sh gh 2k a ele les anal ae i elise tenes Be eget eee a ge Pyke ecm tay Ih Parte seydy oa at 14. 538 14. 060 
MEROMOSIAG WSs a's suk e sews Dk bec eh cbees Woe snes ce qemen chemi tino ens Eee ee 3. 770 3.478 
OSAIETD IG EATON oe ieee ee ee eee ee ee ceuidenlebeamclenen call tecce eee bread 1. 304 1. 250 
PIA FAN STAC Bs ote Ge Dele clca wens cbt aide dae anioaie scot eemen bemoan kite tee eee Sei 39. 888 60. 913 
(arhonice f¢70) and Ossi eee ee eee oe ee ease eee eee eee ek eee 6. 574 7. 438 
LAG) R28 ey = sole BE eS SR Ry es ih fle 8 eS Reo ae Bye 2 eee I Se I ae 101. 380 124. 416 


A comparison of this table with that given before will show that in 
order to supply in stable manure the required nitrogen and phosphoric 
acid for the production of an average crop of 20 tons per acre, it will 
be necessary to apply at least 20 tons of stable manure to the same area. 
But this quantity will contain a considerable excess of alkaline matters 
over the quantity demanded by the crop, and will only tend to increase 


the saline constituents of the root at the expense of the sugar. This 
excess of mineral matters is often used to explain the production of roots 


of low saccharine value. Let us bring together the figures for the con- 
stituents of plant-food mentioned, as found in 20 tons of stable manure 
from cows and as found in the yield of an acre giving 20 tons of beets: 


Manure. | Beetcrop. 


Pounds. 


PNIIHED DON ts 2. Sole se ce cccelecse elateeraccoces ance lbs he ceases teow ees nerewecumbass 265. 680 259. 6 

PPT ORDHGLIGACIA oak es ee eee eed ee ee eed ae Serene ee ae 62. 840 75, 24 
MOPAR Roose ot so ole os Set aclace c othe ba nek coed te2esce uae cask eLte A ceteeaste ee 417. 040 337. 04 
PROUD cee tonls« hee ohh sche a Kemccees te teee Uenteeu ee cds CRUE phe ccs e etn semeets 135. 680 96. 14 
LOFT told 42 RS Se SR et ae LE alae ee § SE he eA ee hh Cee Pe eS le 281. 200 89, 22 


In practical work, therefore, it is found better to reduce the quantity 
of stable manures Sauked and to supplement them with the other sub- 
stances mentioned above. A comparison of the productive influences 
exerted by stable manures and by the artificial compounds usually em- 
ployed to supplement it, or as substitutes for it, will be found in the fol- 
lowing table, showing the results of the experiments made by Professor 
Deherain at the Grignon agricultural school, working with the Vilmorin 
improved race of beets. These results are interesting as showing the 
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.advantage of moderate applications of stable manures, and the choice 
that should be made in the supplementary compounds that should be 
applied: 


Influence of manures on yield in weight and richness in sugar.* 


No. of Sugar pro- 
the Manure distributed per acre. sieeid Aaa Sagan te duced per 
plots J acre. 
Tons. {| Percent.| Pounds. 
1 DIONE cNGAl OL Ieee Dee eee ee ae eee ee obs a eee neni sin ee 9. 2414 12. 67 2, 351. 80 
2 [Sons Sila nnaneTes~acss-on es on soomiee cae ase aoe ma necean ca 8. 8893 12.58 2, 228. 60 
3 SG, Pansy Nod penis tEn Oye! = tines Ge oe eas te piciee te be wlae Soe 8. 4378 11. 28 1, 896. 59 
4 | 36tons stable manure and 890.7 pounds superphosphate of 
[GE te Sk 5 She as ARIE SE oP ee ee Foe ea eer 8. 7220 12. 26 2, 137. 78 
5 AW EHO ULI Ge oat cee eee ee see est ieee lees s 6. 1980 14. 58 2, 257. 04 
6 356 pounds nitrate of soda, distributed in one sowing ---.---.| 8.4378 12. 75 2, 184. 01 
14 356 pounds nitrate of soda, distributed in four sowings --.-.--. 8. 7660 12.75 2, 254. 79 
8 356 pounds nitrate of soda and 356 pounds superphosphate, 
RUMORS OINDITEES SHEN Sd te eee yan) fare he te nt eee 9. 1220 13. 23 2, 415. 46 
9 | 356 pounds nitrate of soda and 356 pounds superphosphate, 
PE RAERET ORIEN SIP RAS se setae MIA aR nos woe os oe io Sak aoa 9. 9235 13. 08 2, 568. 24 
10 | 1,068 pounds nitrate of soda, distributed in four sowings.. --. 8. 5230 12. 43 2, 367. 40 
11 356 pounds sulphate of ammonia, distributed in one sowing.-| 8. 4378 13. 89 2, 336. 25 
12 356 pound ssulphate of ammonia, ‘distributed in four sowings.| 17.7985 12. 75 1, 962. 45 
13 356 pounds sulphate of ammonia and 356 pounds superphos- 
Hate ONG SOWIRE (62332058 sia) Dy. 3a aise awe ee see we 6. 5860 13. 08 1, 722. 15 
14 | 356 pounds sulphate of ammonia and 356 pounds superphos- 
Bsa ONT SO WINS fo. 22 fo se. et ed Soe bas cs esa daee 6. 9360 13. 08 1, 827.17 
15 356 pounds superphosphate withhout nitrogen or manure.-.-..| 7 5205 13, 24 1, 990. 93 
16 | 1,068 pounds sulphate of ammonia, in four sowings..---.-.-..- 6. 4970 12. 42 1, 693. 57 


* Journal des Fabricanits de Sucre, November 13, 1878. 


Joulie* also found, in his experiments with stable manure and the dif- 
ferent fertilizing compounds made according to his formula, that the 
largest yield was obtained with the complete manure containing all the 
leading elements. The next best yield was secured with the complete 
manure without potash; the next with nitrate of soda alone. Theyields 
with the others decreased regularly in the order in which they are named. 
Without phosphate and without lime; with sulphate of ammonia; with 
stable manure; with nothing; with guano. From his experiments he 
concludes as follows: 

1. The manure especially suited to the beet and which establishes the best condi- 


tions, as well for the yield per acre as for quality, is the complete manure B, of which 
the following is the composition: 


Per cent. 

INTURIC BCG ao Gos es de ekeiwe(S ees dalarere UNS Be cise Vasc desecieo uu 6. 500 
Phosphoric acid, ; asaiilable ; LSE ice toe ents baceuee ei ecee o; Me Sewcteee eee 6. 500 

insoluble 

Rane ES es tant See ee CRE CaS Sees baer ocec de Hero os se ecascedaws site 8. 000 
Regret ae 6 Seep eee eee eee SOW. Ge ode Dot oee Gots See ceseeceectee 9. 000 
Wee 28 ee ew ee ee LEU LTS UE ele as Sebi late tees ccc Sab ce 14. 800 
Water, sulphuric acid, silica, and other accessory elements .........--.----- 55. 200 
Wotal...../s. we: Ve. Re. Eph ois: SUPE OLE Be Sere stiches stone oss ee 100. 000 

The nitrogen corresponds to ammonia ........---.---.------ polo Stee ES 8. 000 
The phosphoric acid corresponds to tricalcic phosphate...-.....--.---------- 14. 200 


* Guide pour Vachat et VEmploi des Engrais Chimiques, pp. 250 and 251. 
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2. In soils provided with potash it (the manure B) is advantageously replaced by 
the manure I’,* which differs only in the substitution of soda for potash. 

3. These two manures should be applied at the rate of 400 pounds per acre upon 
soils in good condition and without stable manures. 

4. Stable manure, applied at the rate of 20 to 25 tons per acre in the same year that 
the crop is grown, constitutes a bad condition, which it is prudent to avoid. It is bet- 
ter to reduce the stable manure to 10 or 12 tons and supplement it with a suitable ad- 
dition of chemical manures. Thus putting the minimum of salts, particularly of pot- 
ash, at the disposition of the roots, a better quality will be obtained. 

5. If stable manure be applied at the rate of 10 to 12 tons per acre, which rate it 
has been found advisable not to exceed, the manure F without potash should prefera- 
bly be employed at the rate of 200 pounds for good soils and of 400 pounds for poor 

soils. We thus avoid excess of potash, and establish between the useful elements an 
equilibrium favorable to the crop. 

6. If fossil phosphates have been added to the stable manure after the method sug- 
gested by Baron P. Thenard, the manure F may be replaced by nitrate of soda at the 
rate of 260 pounds per acre for good soils and a maximum of 350 pounds for poor soils. 

7. In no case should salts of potash (nitrate, sulphate, or chloride) be added to stable 
manure, which is always sufficiently rich in this element, 


From these and later experiments Mons. Joulie concluded, in general, 
concerning nitrogen of various compounds in its relation to the beet root 
and the influence upon its sugar content, that the nitrogen of the nitrates 
is more effective than that of ammonia, which in its turn is more valuable 
than that of organic matter. 

This difference in the elements of plant-food has also been noticed and 
determined by other workers, who have arrived at conclusions quite as 
marked as those of Joulie just given. Pagnoult states that experiments 
made at Arras and elsewhere lead to the following conclusions concern- 
ing the use and abuse of nitrogenous compounds: 

1. Abuse of all nitrogenous compounds, nitrates, stable-manures, seed-cake, &c., is 


always injurious to the quality of the beet. 
2. Excess of nitrates by application before sowing is less injurious than excess of 


* The conclusions of Professor Joulie will be better understood if reference is made 
to the following table, showing the composition of the fertilizers, made according to 
his various formuls: 


Nitrogen. | Phosphoric acid. = 
a Paks 
aS 1 a 
Denomination of manure. = é 38 
= <2 2 
=| 2 : aa 
o 3 a (>) 
FI 3S | a a 2 ° 
| ee ie eee Ales 
< i a ~y Dn 4A 4 
Manure A complete. .-.-.-...--- 4.14 1.50 6:50, |, '8300)|tseecee 17. 00 ; 62.00 
Rpts GOMIPOLO === aa 5-< oe) 2-2 = 1.50} 6.60; 8.00] 9.00| 14.80 | 55.20 
Cicompleter-2o5--s-52—-|---— == 1,50) | 6.50) | 14,0082 -22ee= 19.00 | 56.50 
D complete. -----.------|-.---- 2.50 | 10.50 | 8.00 |.----.- 20.00 | 59. 00 
E without potash....-.-. 6. 50 1.50: }; 6.b0\| 252 2ce eee 19. 50 | 67. 50 
E concentrated......-... 9. 00 2500))| tts 00S e eee eee 12.00 | 68.00 
E without potash No. 2-| 3.00 2.00, |:36, OO NLsezee3 ------| 22.00 | 59.00 
¥F without potash. ..---.|..-... 15,501} 6; 600) = eas 14.00 | 15.80 | 57.20 
G without nitrogen..-..|...... 1.50} 6.50 | 10.00 | 3.00] 20.00 | 60.50 
G without nitrogen No. 2)...-.. 2.00 | 14.00} 5.00] 1.50} 20.00 | 59.50 


t Journal des Fabricants de Sucre, 1878, October 13. 
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nitrogenous manures of organic origin. In fact the first are at once absorbed by the 
young plant favoring the development ofleaves. On the contrary, the others act slowly 
and in decomposing may undergo nitric fermentation, which, favored by meteorological 
conditions, such as probably existed in 1875 to 1876, creates in the soil an abundance 
of nitrates, ihe retarding action of which impoverishes the root in the last days of 


growth. 
Concerning stable-manure, it is a fact that there is no necessity for prohibiting its 


use, because growers are generally wanting in it, and they will not be tempted to use, 
it in excessive quantity to the same extent-as they may be induced to use the mineral 
manures. But it is useful to show that this excessive use, if it were possible, would 
be even more fatal than the use of nitrates, as regards the quality of the root. 

3. For the same reason the use of nitrates after sowing, and especially in the months 
of August and September, is absolutely bad, and may be characterized as fraudulent. 

4. The abuse of nitrogenous manures, nitrates, and others is much less fatal when 
used upon rich varieties, and roots closely planted than upon poor varieties and reots 
cultivated at greater distances. 

5. The causes to which the bad quality of the beets in our region (department of 
Pas-de-Calais) should be attributed are * * * the too great richness of our soils , 
in nitrogenous matters, the abuse of manures, and the application of nitrates after 
sowing. 

Concerning stable-manures and the other nitrogenous manures used, M. 
Georges,* in a lecture on beet-root culture, advises that the quantity of 
stable-manure should not exceed 10 to 15 tons per acre, since this quan- 
tity will supply sufficient of salts for the needs of the plant. Nitrogen, 
being the deficient constituent, should be supplied by some very soluble 
and easily-assimilable compound, such as from 250 to 350 pounds per 
acre of nitrate of soda, with an addition of a like quantity of superphos- 
phate of lime, the latter element especially intervening to increase the 
richness in sugar. The prejudice against nitrate of soda is unjust. Ju- 
diciously applied it is useful. Only its abuse is disastrous, but neither 
more nor less than the excessive use of all others, and even stable-ma- 
nure worked into the soil previous to sowing; it hastens the vegetation 
of the plant at the start and helps it through the first stages of growth. 
When it is exhausted, the stable-manures, by their slow decomposition, 
supply the subsequent demands of the plant. But nitrate of soda should 
not be applied during the growth of the plant, because it may then re- 
main in nature in the adult beet, which will not have time to elaborate 
it and secure all the useful effect. Sulphate of ammonia, with an equal 
quantity of nitrogen, seems to be less favorable than nitrate of soda, be- 
cause it is a salt which tends to rise to the surface in the soil, while the 
other descends to an equal extent. Other matters, such as seed-cakes, 
wooien wastes, &c., may be substituted for the nitrates, but they should 
in all cases be worked into the soil before sowing, that they may have 
time to decompose in advance and may be thoroughly mixed through 
the entire arable stratum. 

These ideas expressed by M. Georges were reiterated by M. Drouyn 
de ’Huys,t and express the views of all scientists and cultivators in 


‘* La Sucrerie Indigéne, 1878. 
t Compte-rendu des Séances du Congrés Agricole et Sucriére tenu a Compiégne, Mai, 1877. 
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France. But while all admit the value of the judicious application of 
the nitrates, it appears also to be the universal opinion that it should be 
accompanied by the application of a corresponding quantity of the 
phosphates, which have a tendency to counteract any prejudicial influ- 
ence that the nitrates may exert by hastening the maturity of the plant 
and increasing its sugar content. This fact has been very nicely elabor- 
‘ated by Professor Maercker, of Halle, in a lecture lately delivered upon 
the subject of beet culture, an abstract of which may be found in the 
Journal des Fabricants de Sucre. He says it is a well-accepted fact that 
strong doses of nitrogenous manures are injurious to the beet crop, in 
that it increases the weight of the non-saccharine contents and reduces 
the sugar. The discredit into which the use of nitrates has fallen is due 
to its abuse and the manner of applying it. The difficulty appeared to 
be to determine the quantity to use and the best time to apply it. When. 
applied too late it retards ripening. Applied in spring the plants de- 
velop vigorously in leaves and root and the period of growth is length- 
ened. So strongly nitrogenous manures always produce growth. 

But the sugar-beet must ripen to accumulate sugar withinit. Its growth 
should therefore be arrested to admit of ripening, which late distribution 
of nitrates prevents. At Magdeburg part is applied in the fall and the 
remainder before the preparation of the soil in spring. Heavy doses of 
strongly nitrogenous manures also necessitate heavy doses of phosphorie 
acid to annihilate the injurious effect of an excess of nitrogen. Phos- 
phorie acid applied in large quantity induces early ripening of the plant. 
A mellow, permeable, clay soil may receive doses that would be injurious 
to a cold soil. 

Pagnoul has developed by his researches and observations that phos- 
phorie acid gives varying results. In some soils no appreciable effect 
can be noticed, while in others its use has been found very favorable, 
and these differences are attributed to the greater or less proportion of 
phosphorie acid already existing in the soil. Notes should therefore be 
kept of the effects of various manures in order to avoid unnecessary 
expense in their application. M. Decrombecque considers that in all 
cases the phosphoric acid in the soil should be increased as the nitro- 
genous principles increase, and Woussen considers phosphoric acid a 
corrective for the deleterious influences of nitrates, because upon soils 
where nitrate of soda has been applied in large doses it is only neces- 
sary to increase the proportion of phosphates of lime to secure good 
maturation of the crop, which would otherwise remain green. 

Pellet* has advanced some interesting notions concerning the com- 
parative values of the different elements of plant-food in their rela- 
tion to the production of sugar in the beet, deduced from the study of 
analyses of different plants obtained by various persons in their exper- 
iments. Lawes and Gilbert, discussing the analyses of wheats grown 


upon the Rothamstead farm, and of French wheats analyzed by Bous- 
* Journal des Fabricants de Sucre, October 2, 1878. 
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singault, conclude that wheat scarcely admits of a change in the com- 
position of its ashes, whatever may be the composition of the fertilizers 
applied; the same is true of potatoes. 

But Pellet finds that the beet, on the contrary, may grow with equiv- 
alent substitutions of the alkaliles necessary to the formation of sugar, 
so that,as shown by the experiments of Joulie, soda may be found in 
the ash of some beets in the same quantity as potash, while in others 
the quantity of potash is seven times that of soda. This substitution 
may alse be noticed between lime and potash, but experience shows that 
though the alkalies may thus substitute each other, and lime, by equiv- 
alents, certain other bodies, such as phosphoric acid, will not admit of 
being replaced. The experiments of Champion and Pellet also show 
that in all plants we may observe a relation between the total weight of 
ashes and the special organic matters for which the plant is cultivated. 
Thus, in wheat between the starch and total ash, and in the beet between 
the sugar and total ash. They construct the following table, showing 
in general that for the formation of 100 pounds of sugar in beets, the 
roots and leaves in their development must consume— 

1 to 1.20 pounds of phosphoric acid. 
oto6 pounds of potash. 

1.5 to2 pounds of soda. 

1.5 to 1.6 pounds of lime. 

1.2 to 1.4 pounds of magnesia. 

2.7 to 3.5 pounds of nitrogen. 

Excess of all may be present in the soil, but if phosphoric acid be 
wanting sugar will not be produced, while if lime is wanting it will be 
replaced by potash or soda or magnesia, and this rule holds good for the 
other alkalies. The author therefore concludes that 1 of phosphoric acid 
corresponds to 100 of sugar, while 5 to 6 of potash corresponds to the 
same amount, and consequently phosphoric is worth 5 or 6 times more 
than potash in the formation of sugar, if potash replaces no other alka- 
lies; in other words, if a soil be wanting in 60 pounds of assimilable 
potash per acre, there will be a deficit of 1,000 pounds of sugar, while 
for the same deficit only 10 pounds of assimilable phosphoric acid need 
be wanting. Phosphoric acid he considers a non-dominant but indis- 
pensable element or base for the formation of sugar in the beet. 

Reasoning from these data, they conclude that without experiment, but 
by examination of the average composition of the ashes and of the quan- 
tity of nitrogen in the plant, and comparing the total weight of the dif- 
ferent constituents with that of the given proximate principle to be pro- 
duced, for instance, sugar in the beet and starch in wheat and potatoes, 
it is possible, they say, to determine the order in which the elements of 
plant-food are indispensable for each plant. Thus, for the beet they 
range: 1, phosphoric acid; 2, lime or magnesja; 3, nitrogen; 4, potash 
or soda. On the other hand, the order for wheat is: 1, lime or magnesia; 
2, potash; 3, phosphoric acid, &c. These are facts of great importance 
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in the economy of providing supplies of plant-food, and they will aid 
greatly in thesselection of the compounds to be employed for the fertili- 
zation of various crops. 

From what precedes and what we learn from the long-established 
practices followed in France in the application of fertilizers to the land 
on which beets are to be produced, it appears that nitrogenous organic 
compounds insoluble in water should be worked into the soil a long time 
in advance of the crop, and that to enjoy a beneficial result from their 
use they should be distributed at least during the autumn preceding the 
season of planting, and for stable-manures it is preferable that they be 
given to a preceding crop, which in France is generally oats or potatoes, 

Stohmann,* saysit is generally recognized as a rule that the sugar-beet 
should never be cultivated upon a fresh manure or barnyard manure, 
because this system of culture gives a large yield in weight, but roots 
so rich in foreign matters that they cannot be worked with profit. The 
beet should always form the second rotation when the manure is strong. 

Other organic nitrogenous compounds, such as seed cakes, refuse ani- 
mal matters, and even ammonia salts, may be applied in the fall or in 
the very early spring, while the nitrates, which are more soluble, may 
be applied either immediately before or immediately after planting. 

In no case should the latter be applied during the period of growth, 
on account of its influence as shown by numerous experiments, to retard 
the time of ripening and the consequent maximum development of 
sugar. 

The quantity of stable-manure per acre that may be applied to land 
to produce the most favorable effect seems in France to be from 8 to 15 
tons, according to the character of the soil, and it is generally more 
profitable to use a smaller quantity and supplement it with nitrates 
and phosphates. The value of lime in its relations to the beet is no less 
than for other crops. Its disintegrating influence upon the nitrogenous 
organic matters is as important as its power to take the place of other 
alkalies which may be wanting. In fact, on account of this property, 
many of the most intelligent growers are inclined to use it, and by means 
of it to avoid in the juice many of the more objectionable soluble salts 
that the alkalies are likely to introduce. Another important considera- 
tion is its low market value, and the convenience of its application. At 
the same time, deficiencies of the other alkalies in the soil should not 
be overlooked, and they should be in all cases made up. 

It is scarcely necessary to further call attention to the importance and 
value of the phosphates in connection with this crop, after all that has 
been said. They may be applied at all times, and many growers con- 
sider it of advantage to distribute small quantities with each working 
or hoeing. The general method employed, however, is to distribute 
it in advance of the last plowing, in the course of which latter operation 
it becomes distributed throughout the entire arable layer. But if ap- 
ps sk 2 Se Se ee ee 


* Journal des Fabricants de Sucre, November 20, 1878. : 
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plied in the spring, it is considered by many that it should be deposited 


in the rows with the seed, and M. Derome is of the opinion that 100 to 
250 pounds per acre applied in the rows will produce quite as good 
effects as 400 to 800 applied broadcast. He concludes from all his ex- 
periments, the results of which are confirmed by those obtained by 
Corenwinder, Pagnoul, Ladureau, and others, that artificial fertilizers 
worked in with the plow will give an average of about 3 tons more of 
beets than the same quantity of manure applied on the surface and 
worked in with the cultivators. 

he next consideration in the culture of the beet is the improve- 
ment of the physical qualities of the soil, and its preparation for the 
crop. The importance of drainage, &c., has already been referred to in 
the review of the inherent physical qualities of the soil which make it 
suited to this crop, and we may therefore proceed at once to the con- 
sideration of its manipulation to bring it to the favorable conditions 
before quoted. And we shall first of all review the ideas advanced on 
this subject by some of the later writers who may be considered good 
authorities. Briem* says: 

The development of the beet depends, in the first place, upon good preparation of 
the soil, and its continued and careful maintenance. A preparation carefully effected 
brings about a mellowing of the soil, access and change of air and water, destruction 
of weeds, and deep growth of the root. Deep plowing (with steam where this is pos- 
sible) is the first condition of a rational culture. This operation should be effected 
in advance of winter. Subsequent cultivation should not be spared. Itimproves the 
size and quality of the plant, and should be repeated as often and as long as the 
leaves will permit. The more the culture approaches that of a garden, the more the 
quantitative and qualitative yield will be increased. 

According to Stohmann, beets do better after well-manured gramine. 
They naturally find place in rotation after wheat or barley. In some 
cases beets have been produced two years in succession, but this is 
possible only in exceptional cases. It is injudicious to recommend a 
rotation of beets of less than two years. Immediately after a crop of 
cereals, the ground is broken up. In the fall, plow as deeply as the 
nature of the soil will permit, and leave the field with the furrows thus 
exposed during the winter to atmospheric influences. In the spring, 
prepare the soil for sowing by means of the roller and harrow; and in 
order not to lose the accumulated moisture of winter, avoid, as far as 
possible, plowing again in the spring. 

_ Vilmorint directs to begin with an ordinary plow in the fall, followed 
by a draining plow, so that the ground will be broken up to a depth of 
6.to 8 inches; and plow in the spring, and follow with harrow and 
roller. We cannot more clearly give the prevailing opinions of French 
growers upon this matter of preparation of the soil than is expressed in 
the discussion on the subject in the meetings of the agricultural and 
sugar congress held at Compiégne in May, 1877, and published in the 


 * Journal des Fabricants de Sucre, October 23, 1878. 
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report of the proceedings; and I therefore present below a translation 
thereof: 


M. Boursier said that it is, above all, necessary to work the ground and put it in 
such condition that it may be at the same time permeable and firm enough to adhere 
to the roots. This is effected by deep plowing, and energetic harrowing and rolling. 
It would, nevertheless, be useful to elucidate this point, whether it is better to give a 
single deep plowing in autumn, followed by cultures with the scarifier and the harrow 
in spring, or to give several plowings, the first in advance of winter and the second 
immediately preceding sowing. For himself he considered it better to give a single 
deep plowing in the fall or winter. 

M. Debains prefers the system which consists in first giving a plowing to break up 
the stubble, followed by another to bury the manure, and finally a third before sowing. 

M. Blin said there was no necessity to have an absolute system with this regard. 
It would be dangerous to give a deep plowing to land having a shallow stratum of 
arable soil. 

M. Decrombecque had not adopted deep plowing, for the nature of his soils 
would not permit it; but in order to submit the greatest possible surface of soil to the 
beneficial sirkosphesic influences, he practiced the method of ridging. 

M. Boursier explained that by deep plowing he did not mean absolutely to say Ato 
16 inches; plowing is considered deep when it exceeds by 1 or 2 inches that of pre- 
ceding nes A plowing of 10 inches would be deep in ground which had never 
been broken up more than 8inches; the depth is modified according to the soil. 

M. Demot called attention to the excellent effects of breaking up without displacing 
the subsoil (i. ¢., subsoiling). With this system the production is sensibly increased. 
The use of the draining plow should be strongly recommended. 

M. le. Vte. de Chezelle called attention to the favorable effect of deep plowing shown 
by the vegetation on the sides of ditches opened for drainage. 

M. X. responded that this fact does not constitue an argument in favor of 
deep plowing. In fact, in drainage the vegetal earth is always returned to the top, 
while plowing brings the subsoil to the surface, and if this is not vegetal (fertile) it is 
evident that the operation is defective. He also insisted upon the use of the draining 
plow. 

M. Barral recognized the fact that deepening the arable layer is always advantage- 
ous in the long run, and he recommended attacking the subsoil only with precaution, 
and after taking into account its chemical composition. In this connection, as in the 
most of agricultural questions, it is impossible to fix an absolute principle, and it is 
always necessary to take account of circumstances. Besides it cannot be denied that 
the beet is one of the plants for which the depth of the arable layer is of the greatest 
importance. 

M. de Rougé has proven the excellent effects of deep plowing upon the poor clay 
soils of the extremity of the Aisne. Like M. Boursier, he counseled plowing in autumn. 
During the winter the land to be sown in the spring should be impregnated with the 
substances of the air and submitted to the favorable atmospheric influences. Broad 
furrows should be made in the first plowings given in autumn, because the more 
the earth is formed of large lumps, the more the frost may penetrate by the wide 
spaces which separate them. 

M. Ch. Gossin remarks two unfortunate effects in the plowing which immediately 
precedes sowing the beet. 1. This plowing stirs up the soil in the interior. Now, the 
beet does not like light soils. 2. By this plowing we bring to the surface a quantity 
of bad seeds, which germinate at the same time as the beet, and cover the ground 
with weeds, while if the ground be plowed in the fall, the seeds which germinate in 
the early spring are killed in the operations of culture wit precede sowing. There- 
fore in the triple regard of contact, of atmospheric agents, of the mellowness and inter 
nal cohesion of the soil and cleanliness of the ground, fall or winter plowing should be 
advised. 
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The method of preparation followed in practice by M. H. Vilmorin is 
as follows: Begin plowing in November and break up the land eight or 
ten inches, and follow this with a subsoil plowing to a depth of @ght or 
ten inches more, so that the ground will be thoroughly stirred up to a 
total depth of at least fifteen inches. During the progress of this work, 
and as far as possible, the artificial fertilizer employed is distributed in 
the furrows before subsoiling. The ground is then left in the rough con- 
dition consequent upon plowing, and after that is twice plowed in 
spring, in February and April. It is finally prepared for sowing by 
harrowing and rolling. 

M. Champonnois considers it of advantage to prepare the ground in 
ridges before sowing, especially in working very shallow soils, in order 
to provide depth for the long tapering root, and put the ground in bet- 
ter condition for the circulation of air and water. He claims for his 
method of culture that it is less costly than the ordinary methed, and 
gives a better quantitative and qualitative result. In his experiments 
he obtained forty tons of beets per acre having an average richness of 
18.50 per cent. and a coefficient of purity above 83. 

The results of his experiments in 1878 do not seem to be as good as 
those obtained in previous years, as shown by the following table: 


No. 1. | No. 2. | No. 3. | No. 4. 


| 


PIO MU GMPEL MEOW SOS) sa. setts «cases = he santa oe ence couse ea sunces | 28, 300 | 40,450 | 22,500 | 11,725 
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Quotient of purity..-...- 69.70 | 66.69 | 83.94 86.0 
OBSERVATIONS. 
‘No.1 43 No. 2. No. 3. No. 4. 


Seed, four kinds; richest, | Samecultureandcare; | Manure well rotted; | No manure plowed in; 
124 per square meter; four kinds of seeds lowed in ridges; well chemical manure, 625 
fresh manure twomonths | productiveof weight; eaten by rolling; ma-| pounds per acre, 
before sowing; earth at November 1 beets|} nure-residues of elu-| worked in; sowed 
beaten slightly on April | were in full growth} tion containing salts} late; culture con- 


23, andatter the beets had due to kind of ma- and nitrogen of mo- tinued throughout 
four leaves ; complete ma- nure and time of its} lasses; culture regu- vegetation; quality 
nure, 200 pounds per hec- application; beets| lar thro’out entire good; quantity want- 
tare; culture given regu-| short and rooty. growth. ing, explained by late 
larly. sowing. 


However, in this matter of preparing the soil, as in all others, it ap- 
pears that the grower, while following the general principles enunciated, 
must be guided by his own judgment and the character of the soil with 
which he has to deal. 

Sowing is generally effected by means of a drill especially designed 
therefor, but any drill that will deliver the seed regularly and in suffi- 
cient quantity will satisfy every purpose. The forms employed in 
France vary with the different inventions, but the spoon drill is the most 
common. 
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The best time for sowing is considered to be the last week in April 
and the first fortnight in May, when the temperature should range from 
50° to 60° Fahr., for at this temperature the seed will germinate most 
surely and most rapidly. The germinating faculty is materially in- 
creased by immersing it in water at 120° Fahr., and the beets produced 
are often richer in sugar on account of this treatment. 

Messrs. Champion and Pellet* give the following results of an experi- 
ment in growing seeds soaked in water and those not soaked : 


Per cent. 
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weight. beaks: 
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Besides this, the beets produced with soaked seed had a better form 
than those from normal seeds. 

Various solutions have been suggested to be employed for soaking 
the seed, among others water slightly acidulated with nitric acid. Hum- 
boldt suggested very dilute chlorine water, but Duchartre showed that 
this was of no value. 

In many sections of France and Germany the juices flowing from the 
manure heaps are used for this purpose. They are diluted with an equal 
volume of water, and the seeds immersed in them for 48 hours. The 
seeds are after this time taken out, mixed with ashes, and passed over 
ascreen. After this treatment they may be put in bags and kept in a 
cellar or other cool place until needed. When ready to be sown they 
must be quite dry on the surface, in order that they may not adhere to 
each other in sowing. Other solutions for the purpose have been used 
in France and Germany, the values of which, Basset} states, range in 
the order in which they are named: 

1. Mixture of urine and water in equal parts. 

2. Purin, or manure juices, pure or dilute, for which may be substi- 
tuted ordinary water in which has been macerated guano, fowls’ or 
pigeons’ dung, so as to obtain a solution of a density of 1.015 or 1.020. 

3. Solution of nitrate of potash of 5 per cent. 

4. Solution of phosphate of ammonia of 2° B. 

5. Solution of superphosphate of lime 2 per cent. 

6. Solution of 2 to 2.5 parts chloride of lime in 100 of water. 

7. Dilute acid solutions of 1 to 14 per cent., prepared only with hydro- 
chloric, sulphuric, or phosphoric acids. 


* La Bettrave a Sucre. 
t Guide Pratique du Fabricant de Sucre. 
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Solutions of nutritive matters are considered more favorable to the 
purpose than pure water, because the latter in prolonged soaking will 
often remove from the seeds some of their soluble constituents. The 
length of time during which the soaking should be continued might vary 
somewhat, according to the temperature, but it is generally confined to 
48 hours, and 24 are often considered sufficient. Basset states that 
during 24 hours seeds will absorb— 

69 per cent. their weight of water at 39.9° Fabr. 

91 per cent. their weight of water at 50.8° Fahr. 

95 per cent. their weight of water at 60° Fahr. 

97 per cent. their weight of water at 65° Fahr. 

Experiment has shown that seeds require, in a soil sufficiently moist 
and aerated, a total sum of degrees of average temperatures equal to 
650 Fahr. for germination. Thus if the average daily temperature be 
50°, 15 days will be required for germination ; if it be 55°, then 12 days 
will suffice; and if 65°, only 10 days will be required. If, however, the 
seed be soaked for 24 hours in water at 100°, then the total sum of ther- 
mometric degrees, and consequently the number of days required for 
germination, will be correspondingly reduced. If they be soaked 48 
hours at 100°, then only 9 days will be required for germination in the 
ground at an average temperature of 50°, and a correspondingly less 
time with a higher temperature. 

With regard to the best time for sowing them, Basset* directs as a 
Tule: “Sow as early as possible according to the temperature of your locality, 
whatever may otherwise be the method chosen.” Thus, when the tempera- 
ture of the air is from 50° to 54° Fahr. at noon, 46° to 50° in the evening, 
and 32° to 36° in the morning, sowing may be begun without fear of 
unfavorable temperature. This may be combined with observations of 
the temperature of the soil, which should at the same time have an ay- 
erage of about 45° at a depth of 4 to 6 inches. 

Concerning the depth to which the seed should be covered in the 
ground, opinions differ somewhat, but it will naturally follow that much 
must necessarily depend upon the temperature of the season, the phys- 
ical condition of the soil, and the proportion of moisture. The seed re- 
quires the presence of oxygen for germination, and, therefore, if the 
penetration and circulation of atmospheric air be rendered difficult or 
impossible on account of a close, hard character of the soil, this func- 
tion cannot be exercised, and the seed will rot inthe ground. If the 
soil be permeable and contain sufficient moisture, the depth of covering 
the seed will vary with the temperature. If this be too low, again, the 
seed will rot. But with a favorable temperature and a good physical 
condition of the soil, less attention may be given to the depth of seed- 
ing. However, it is considered a good rule not to bury the seed under 
any circumstances more than 1 to 2 inches, and experience has shown 


* Guide Pratique du Fabricant de Sucre, p. 387. 
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that at this depth, other things being equal, a higher percentage of the 
seeds will grow than at any other. 

In all of the beet-growing districts of Europe the system of planting 
in rows has been adopted, but in later years the attention and experi- 
ments of the progressive men have been directed to the determination of 
the influence of the distance between the rows and the beets in the rows 
upon the yield per acre and the saccharine value of the crops. In ear- 
lier years the practice was to separate the roots to such an extent that 
each square yard of surface should be devoted to six roots, but the expe- 
rience of later years has shown that it is better to increase the number 
for this surface to ten. The extent of separation must naturally vary 
with the character of the soil and the seed grown. [If in rich soils the 
roots be widely separated from each other they have at their disposition 
more of nutritive materials, and there is, of course, a tendency to the 
production of large roots, which, we have seen, will contain more of min- 
eral and organic impurities mag less of sugar. On the other hand, if 
grown more closely the stock of nutriment is less, the beets are smaller 
and longer, and consequently richer. Yet, notwithstanding the smaller 
volume of the beet produced, the weight of the total yield per acre is 
very much larger than when the roots are separated to greater distances. 
These facts are amply illustrated in the results of the experiments.of 
various workers in the sugar-growing districts of France. 

The following table shows the averages of the results obtained from 
experiments made by the Société d Agriculture de Compiégne in “concert 
with the Comité des Fabricants de Sucre de V Oise. This recapitulation 
is made simply according to the separation, and without regard to the 
fertilizers employed. 


[Distance between the rows, 18 inches.] 
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Pagnoul’s experiments, conducted during a series of eight years, gave 
Similar results. He concludes that close planting gives beets which 
are, 1, richer; 2, better quality ; 3, of larger yield in weight; 4, less ex- 
hausting to the soil. He took, for his wider separation, 20 inches be- 
tween the rows and 20 inches between the roots in the rows, and for the 
smaller separation 17 inches between the rows and 8 inches in the rows. 

1. The richness of sugar in percentages of the weight of root was: 
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2. The proportion of alkaline salts, giving at the same time the meas- 
ure of the foreign organic matters, was for 100 of beet: 


iat Ieee rENIOCS 5 £25 Fs Oo Ak RENTS Sao de den O25 Eo GSLs SERRE 1.512 
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3. With large distances there were 16,326 roots per acre, and with the 
small distances 46,122, or nearly triple. The yield in weight per acre was: 


Tons. 
RIIRESE® CIS DANI GOR! Soe ee eo eee ee ein kc a 28. 035 
SIPMESPPESELT C11 LATICO ore ee ee PE ce hae ha econ ap ane ps anim teoe 36. 045 


4, The quantity of salts removed per acre would be equal in round 
numbers to: 


: Pounds. 
il Are ince ete ls oo secre SoU e ccna. Seen sectors tee cee case ns see ease eae 840 
tah Ii ahhesoreerenes a: 8.8 de ee se ee ce as eee 2h Le eee 520 


M. Pagnoul says, in conclusion: 


Beets at small distances, while producing more of sugar, absorb less of saline matters. 

Now we know that the constituent principles of sugar are entirely furnished by the 
atmosphere, and that the saline matters are furnished by the soil and by fertilizers; 
therefore, beets at small distances from each other (i. e., closely planted) are less exhausting 
to the soil. 

Close culture is more profitable at the same time to the grower and the manufacturer. 

Dubrunfant says :* 

The multiplication of subjects to avoid large roots, and to facilitate at the same 
time the production of a good constitution of the cellular tissue, is another condition 
to which great importance should be attached in the interest of richness in sugar. 


Briem sayst “‘the separation of the roots should be 15 by 10 inches.” 

In a late discussion in the meeting of the Cercle Agricole du Pas-de- 
Calais,i it was developed that though the distance of 17 inches between 
the rows was still in use, it is gradually giving way to the wider sepa- 
ration of 20 inches, on account of the difficulties experienced in horse- 
hoeing and the deficient aeration of the improved races of beets with 
strong foliage, which require more room. 

At the same time that the wider distance between the rows is adopted, 
the roots are left closer to each other in the row about 8 inches; that is, 
to confine them to from 7 to 9 roots to the square yard of surface. 

The experiments of M. Pagnoul, and results he obtained, together 
with the other facts and figures given, will be sufficient to show the im- 
portance of this matter of close planting, without quoting the results of 
the same character obtained by Corenwinder, Ladureau, Mariage, Pellet, 
Deherain, Vilmorin, and others; and we may conclude that for the 
methods of culture that must be employed in the United States, where 
hand labor cannot be obtained, the wider distance between the rows, 20 
inches, should be adopted, separating the roots not more than 8 inches. 
in the rows. 


* La Sucrerie Indigéne, xiii, 460. 

t Journal des Fabricants de Sucre, October 23, 1878. 

t Journal des Fabricants de Sucre, June 4, 1879. 
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- The cultural manipulations proper of the crop should begin as soon as 
the beets are up and the leaves sufficiently developed to distinguish the 
rows; and we may accept the statement so universally reiterated by 
those who speak and those who write on the subject, as supported by the 
success of the practice, that ‘early and frequent cultivation cannot be 
too strongly recommended; it kills weeds scarcely started and forms a 
stratum of mellow earth which constitutes an obstacle to dryness by day 
and assimilates the moisture of the night.” 

As before stated, as soon as the rows are defined by the development 
of leaves the first cultivation by hoeing begins. 

In France this is, in many sections, performed by hand, while in others 
it is effected by means of the horse cultivator, the object being, of course, 
the destruction of weeds and stirring up the soil. At this time, also, 
many growers make an application of nitrate of soda or potash. Two 
weeks later the beets are thinned out, so as to leave the roots about 8 
inches apart from center to center, after the manner described above. 
After this the crop receives about three hoeings or cultivations, and 
more than this if time allows, for the work should be discontinued about 
the 1st of July, according to some authorities, or it may be continued as 
long as the leaves will allow, according to others. The latter will proba- 
bly be for all localities and climates the better indication. 

After the final hoeing, about the Ist of July, no other care is neces- 
sary, with the exception of the removal of seed-stalks that may oceasion- 
ally appear, especially if July and August be dry, until the harvesting, 
which should take place before the appearance of hard frost. If the 
roots be frosted in the ground they are rendered unfit for storing and 
preservation in caves or trenches for extraction of the sugar in the late 
winter, which is of course often necessary. 

Harvesting is generally begun about the middle of September, and 
may, according to the condition of maturity of the crop, continue until 
the middle of October. 

Pulling the roots is sometimes eitected by machines that have been 
devised for the purpose, but the method generally employed is hand- 
pulling; the latter facilitated by the assistance of the pick or plow. 
In many cases a narrow furrow is made near to the row, which loosens 
the earth about the root and renders its extraction from the ground 
easier. The operation must in all cases be exercised with great care, in 
order that the roots be not bruised or cut, accidents which increase the 
tendency of roots to decay when stored. They should also be pulled 
when the ground is in the driest condition. If the ground be wet at 
the time of pulling, the earth will adhere to the root, and this will also 
produce a tendency to decay. Besides this, trouble will arise in the de- 
termination of the tare in the delivery of the crop to the manufacturer. 
In most cases the leaves are removed from the beet in the field, either 
at the time of pulling or at the time of charging them to the carts or 
wagons in which they are to be transported, either directly to the fac; 
tory or to storage. If there be danger from frost the roots are piled in 
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pyramidal heaps, either before or after the removal of the leaves, in 
such a manner that they may be covered by their leaves or by straw. 
The leaves are removed by a knife or other instrument sufficiently strong 
and heavy that the operation may be effected at a single stroke. It is 
estimated that 20 laborers* (women and children) will be required to 
pull and prepare for transportation from the field the crop of an acre of 
beets in one day. 

But this estimate is made for French laborers, and we may calculate 
that only half the number of laborers will be required in the United 
States to do the same amount of work. 

The beets to be preserved, if all surface moisture has not already 
evaporated from them, should, before being placed in trenches or cellars, 
be temporarily stored under sheds. Here the wounded, withered, or 
frosted roots, which would be subject to rot, are separated ,if they have 
not already been in the field. The larger roots are also separated for 
the same reason. When thus separated and prepared they are ready to 
be stored. In the preservation the conditions to be avoided are too low 
or too high a temperature, too moist or too dry an atmosphere. With 
too low a temperature they deteriorate by freezing. This is not so in- 
jurious if the roots can be worked before they have an opportunity to 
thaw; otherwise, much of the cane-sugar changes over to inverted sugar, | 
and must necessarily pass into the wastes in the processes of extraction. 
If too warm, similar effects will be produced by growth of leaves, as 
shown by Corenwinder and others. If too much moisture be present 
the roots have a tendency to rot, and if too little be present there will 
be a tendency to wither, and this effect is always accompanied by a loss 
of sugar, besides increasing the difficulty of extracting the juice from 
the root. 

The best temperature for preserving the roots in the fresh state, which 
is the condition of preservation most employed in France, is between 
35° and 40° Fahr. The equilibrium of moisture between the air and the 
root should be so maintained that evaporation may not take place; at 
the same time, as before stated, excess of moisture must be scrupulously 
avoided. Prudent cultivators consider that the roots should be so ar- 
ranged in storage that they shall never be more than three feet from an 
air passage, in order to secure constant and regular renewal of the air to 
carry off noxious gasses, superfluous moisture, and regulate the tem- 
perature which always has a tendency to rise. The cellars or trenches 
must also be thoroughly drained, so that any water that may collect in 
the bottom may flow off. Temporary trenches are often made in the 
fields, but the more advanced growers are preparing permanent: ones 
with well-paved bottoms and walled sides. They are generally 8 to 10 
feet wide and 6 to 8 feet deep. I have seen them with walled sides 9 
by 9 by 35 feet. 


*In the department of Seine-Inférieure 10 laborers are generally employed for pull- 
ing the crop and preparing for transportation, 5 to pull the roots and 5 to remove the 
leaves and tops. 
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Along the bottom of the ditch and through the middle of it is made 
a small trench to convey any water that may percolate through the 
walls or through the roots. Before the beets are placed in the trench 
the bottom is covered with poles, or in any other convenient manner, to 
keep the roots off the bottom and provided for free circulation of air 
under them and drainage of water. Straw is often used for this purpose, 
but is considered bad because it is subject to packing and decay, and the 
latter will, of course, be communicated to the stored roots. They are then 
packed in the trench and covered with straw or leaves and finally with 
earth. The depth of covering must be determined by the climate. In 
the case of permanent walled trenches, which amount in reality to elon- 
gated cellars, I have seen them covered with a very thick thatch of straw, 
proper openings being provided for the necessary ventilation. In this 
way the roots may be preserved throughout the entire winter. If they 
should by accident be frozen they should be preserved in this condition 
until they are worked. Indeed this condition constitutes one of the 
modes of preserving them where a sufficiently low temperature may be 
maintained to keep them in this way unchanged without an opportunity 
for thawing, and is recommended by some authorities. In sections 
where excessively cold winters prevail it might be found a very conven- 
_ ient method for the purpose. 

Desiccation may be practiced where the method of diffusion or macer- 
ation has been adopted as the means of extracting the juice. It has 
the advantage of preserving the beet perfectly, with no danger from 
variations of temperature if the product be kept free from moisture or 
a moist atmosphere. They are also in the most favorable condition for 
ready transportation to any distance. 

For the purpose of drying, the roots are cut in slices, and in warmer 
elimates placed in the sun, but in ordinary climates they are dried in 
ovens by artificial heat. The method has the disadvantage of requiring 
a double expenditure of fuel in evaporation, 7. ¢., for the removal of the 
water of vegetation and the water of diffusion employed for extraction 
of sugar. 

We see therefore that the experience of French growers and scientists 
proves that to secure the greatest profit from the culture of the beet the 
following points must be observed: 

Choose well-drained permeable soils, not overcharged with nitroge- 
nous organic or soluble mineral matters. Choose the best qualities of 
seed. Give preference to smaller seeds. The best beets for all purposes 
are long, tapering, and smooth; do not grow out of the ground; are of 
moderate size and are dense and heavy. Plow deeply and as frequently 
as may be necessary to make the soil mellow. The more it approaches 
that of a garden in physical condition the more favorable it will be for 
culture of the beet. 

Be careful in choice of manures to be employed. Remember that 
insoluble and not easily assimilable nitrogenous organic compounds, 
before they can be of use to the crop, must be thoroughly disintegrated 
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and decomposed. They musttherefore be applied sufficiently in advance 
of the crops to secure this effect. Soluble nitrogenous compounds may 
be applied immediately in advance of or simultaneously with planting, 
and of these the nitrates are preferable. Nitrogenous compounds have 
a tendency to extend the period of growth and delay the time of ripen- 
ing. This tendency is counteracted by the phosphates, in consequence 
of which they increase the production of sugar. 

Stable manures must in all cases be worked into the soil with the fall 
plowing. Do not apply more than 10 to 15 tons per acre, and supple- 
ment it with nitrate of soda and superphosphate of lime at the rate of 
from 200 to 400 pounds of each per acre, according to the character of 
the soil. 

Alkaline salts should be applied with great caution, and only to soils 
manifestly wanting them. They add to the cost of culture, and often 
reduce the industrial value of the crop. Plant closely; 18 to 20 inches 
between the rows will be found the most convenient and favorable for 
culture in the United States. Separate the beets by about 8 inches in 
the row. 

Cultivate early and often, and continue as long as the leaves will per- 
mit, but not longer than the middle of July. Do not harvest until the 
crop is thoroughly ripe, but it must not be allowed to be injured by 
frost. 

Store the roots in such a way that they may be protected from ex- 
tremes of temperature and moisture, and observe care in ventilating 
trenches or cellars; otherwise the roots will rapidly deteriorate. 


CHAPTER VI. 


SOCIAL CONDITIONS AFFECTING BEET-ROOT CULTURE. 


It is rather difficult to determine to what extent existing social con- 
ditions and habits of a people may affect the profitable operation of an 
industry in the different countries, as based upon the density of popula- 
tion, the percentage thereof engaged in active work of production, 
whether of employers or employed, in the factories or on the farms. 
While it is true that there must be a sufficient abundance of laborers in 
the population of a section to satisfy the demands made by the manu- 
facturing processes, it is also true of the industry of production of sugar 
from the beet that it provides work throughout the entire year, in the 
factory in the winter, when laborers on the farms are comparatively 
idle, and employment in the summer in the cultivation of the crop. 

The following table, showing the population of the different depart- 
ments of France engaged in agricultural work, serves to illustrate the 
difficulty of determining from this source any special influence upon the 
extension of this valuable industry. The table is nevertheless of inter- 
est, and will explain itself: 
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Departments. 


Alpes (Basses) 


Alpes (Hautes). ----.--2.--..0... 
Alpes-Maritimes ........-....--- 
PTAC OTGY SEE RASE Bases SaaS ereersne 


Aveyron .--. 


Bouches-du-Rhéne .......------- 


Charente .-.... 


Charente Inférieure 


CHEE eecas eee eentesheneosteoees 


CORSON. Aascie. Savetd so sesek we tees. 
CétediOn 2222e-s20ece ecto mn aese2 


Cétes-du-Nord 


CREASE, £424: 2 2 ccpiniet He anomie ceiseignid 


Dordogne .... 


Eure-et-Loir .. 
Finistére ...... 


MAT tierce c.< 


Ille-et-Vilaine 


PERT Oye esc ciate wae oe seeeee nee 


Loir-et-Cher... 


Loire ye cae. ot csese 


Loire (Haute) 


Loire-Inférieune 2. <52o neh mais. ss 
NGI Ue Meee oes fone Vee ee 5 tee 


Lot-et-Garonne.........--.--.--- 


Lozére ....... 


Manche ..-.--. 
Marne.....-.- 


Marne (Hante)......-..--..0c2s. 


Mayenne ..... 


Meurthe-et-Mosello ............- 


Meuse....-... 


Orne 2222522 
Pas-de-Calais . 
Puy-de-Déme. 
Pyrénées (Bas 


ra rénées (Hautes) 


One). 222 4/53 
Sadne (Haute) 
Sadne-et-Loire 
Sarthe ......- 


wee eee eee eee eee 


ses) 


Proprietors. 


Clerks or em- 
ployés 
| =| 
Bata ridliee 
5 a 3 
E P| E 
3, 670) 656 399 
1, 855) 918 585) 
3, 168 303 120 
2, 560 268 214 
2) 164 61 7 
400 540 290, 
2,613} 1,193] 1,358 
1, 746 195) 83 
3, 844 214 151 
2, 371 391 52 
4, 435) 650 762 
2, 096 70 5 
2.705 389 135 
2. 746 463 563 
3,317; 1,961} 1, 009 
3, 920 337 145)" 
3, 536 400 100 
1, 784 574 56 
4, 999 115 25 
2, 484 106 41 
999) 186 46 
4,714 208 137 
802 280 281 
87| 1,240 101 
2, 160 303 280 
4, 093 291 271 
2, 348 758 729 
2, 959 333 125 
1, 570 435 431 
2, 887 661 154 
2) 549} 2, 000 100 
8, 152 304 450 
6,670| 1,196 603 
1, 752 702 566 
38, 942 50 3 
3, 880 328 315 
rk 474 366 467 
3, 203 1, 590 1, 707 
3, 042 195 436 
1, 428 235 240, 
2; 242 165 61 
2; 736 472 157 
2, 317 266 112 
2) 509 664 689 
3, 958 326 191 
4,684} 2,200] 1,412 
4, 399 428 341 
1, 404 255 180 
1, 312 500, 300 
2, 390 435 358 
4, 853) 404 155 
3, 886 89 39 
1, 776 516 117 
2) 472 158 80 
4, 574 185 11 
2) 360 285 201 
3, 664 366 181 
1,650 418, +382 
1, 274 603 128 
2, 925) 210 27 
8, 555 399 100; 
6,156, 1,753 306 
3, 937 396 109 
4, 168 92 155 
1, 426 215 62 
522k -ac|seccc tue 
1, 419 647 465 
3, 372 73 11 
2) 911 666 407 
2, 258 363 % 396 
036} 1, 098 111 
» 455| 62 50 


Detailed statistics of population 


1.—Individuals cultivating their own lands. 


| 


i 


; Laborers. Day laborers. 


a 
ro 
co 
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engaged in agricultural work in Fance. 


a 
2.—Tenants, colonists, and metayers. Fa S ’ Fe s 
F @ | 2a Eee 
5p 

Employers. | Clerks. Laborers. Day laborers. 3 2 s a See 
Total. | 4 8 | 2&8 \BA5 

a SS ke 2 
: =I EA Saullsu. 

=| ° Ka |Hene 

o pe a | s Lam 

. r= a r= 5 = wo 

Bats 3 S |Ba\sae 
Ss ° =] nos 

mas| E & 44 

8, 422| 1, 669 2, 254 162 31 
4744| ° 60 6,473} 5,266, 72, 932 2/995, 180] 24 
19, 194] 1, 337 4,148} 2,093, 64, 459 9821] 144, 22 
4,246) 435 127 803 34, 077 2, 685 50 13 
974) 143 130 16 27, 753 2, 157 54 12 

5, 372 235 2, 350 1, 825 20, 76 1 Sus 134 13 
§, 244; 107 2,525) 2, 527 82, 370 2,134 180 38 
1,528} 179 993 739 31, 935 2, 920 161 15 
5, 500 214 612 688 51, 046 1, 989 123 25 
1, 600 191 1, 152) 1, 321 32, 302 2,317 110 14 
4,421 828 543 502 81, 998 2, 440 123 33 
3,020} 302 1, 876 1, 553 74, 699 3, 370 152 22 
9,068; 806 4, 501 1, 383 48, 931 1,970} 287 25 
13, 215) 1, 817 9, 557 7, 985 80, 224 2,133 211 37 
3, 838) 134) 2,879} 1,139 53, 283 2,206} 104 24 
11, 995) 1, 034 1, 024 500 68, 663 2, 294 163 30 
7, 452) 1, 546 684 854 85, 635 3,635} 129 23 
5,508) 203 2, 296 1, 000 81, 636 2, 780 125 29 
7, 743 197 3, 000 2, 000 67, 944 2, 287 136 30 
3, 265) 185 2, 227 3, 555 74, 034 3, 376 Uh @ al 
17, 758| 2, 641 3,372; 1,944, 44,833 3,367} 1121 19 
48, 496) 6, 071 9, 079 8,186 135,531 2, 657 237 52 
23, 747| 2, 058 2/210! 1,596, 44, 258 9'149] 125| 20 
22, 345, 650 2, 340 849 151, 718 8, 545 138 42 
8, 466 520 813 999 41, 850 2, 025 150 20 
5,379} 991 1, 099 670 77, 851 2,518 127 3l 
7,477| 381 5,694| 4,034, 52, 637 2'300| 162} 18 
8, 909 556 8, 008 4, 651 53, 861 2, 268 124 24 
40, 134) 1, 767 15, 916 7, 825 111, 551 2,595} 257 43 
4, 539 512 985, 337 54, 290 2, 247 188 23 
2, 982 907 342 251 62, 949 2, 427 196 26 
5, 4387 156 694 826 59, 574 2,425 116 24 
16, 657} 1, 288: 1,897; 2,903 105, 502 3,760) 196 28 
1, 658 79 4, 934 3, 511 48, 071 2, 393 186 16 
33, 073) 1, 999 8, 714 9, 148 113, 357 2, 598 270 48 
8, 136 322 2, 807 1, 723 44, 841 2, 624 111 17 
23, 296) 3, 796 6,692} 4,127 55, 780 2, 360 137 23 
7,795| 475) 1, 537 822 103, 259 3, 200 181 35 
9, 448 674 708 702 47, 871 1, 929 149 25 
28, 864) 866 2, 223 844 54, 135 3, 598 &4 15 
5,065) 804 2, 750 1, 397 29, 421 2, 452 111 12 
5,587| 487 1, 418 715 67, 452 1, 837 316 36 
4, 725 691 1, 305 1, 661 62, 986 1,915} 164 32 
28, 326) 1, 194 3,689} 2,309] 80, 962 2)653| 231; 30 
6, 473) 1, 379 3, 037 1, 485 45, 899 2, 614 138 17 
1,517 189 536 320 80, 140 2, 012 137 40 
11, 328) 1, 154 1, 348 1, 036) 85, 007 2, 067 153 41 
2, 882 665 639 826 35, 228 1, 996 69 18 
31, 989) 2, 409 5,038) 3,297 85, 541 2, 749 189 38 
17, 855) 1, 309 3, 481 6, 820 94, 642 2,289} 280 41 
2, 402: 139 722) 626 39, 927 3, 158 129 12 
6, 098) 1, 094 4,159 3, 840 37, 979 2, 401 105 15 
25, 465| 1, 906 3,129| 21483; 40, 767 1,996} 176) 20 
2, 451 253 2, 272 1, 403 39, 470 2, 020 200 19 
1, 982 332 602 393 36, 860 2, 404 122 15 
24, 009} 2, 468 6, 166 5, 852 90, 262 2, 615 193 B4 
5, 040 194 3, 606 1, 772 54, 520 2, 632 131 20 
22, 681/ 2, 136 13,517; 11,854) 134,089 2,192} 693 62 
5, 280 801 5, 812 3, 282 50, 987 401, 618 2, 260 177 22 
20, 599) 2, 658 13,721) 15, 286 100, 196 392, 526 2, 354 166 42 
16, 988) 1, 800 11, 120 6,173 104, 428} 793, 140 2,551; 310 41 
6,279} "691 3,451| 2,916) 141,706| 570,207; 3,069] 185| 46 
12, 154) 1, 618 6, 214 7,408 92, 233 431, 525 2, 843 151 32 
1,721) ‘123 592 175 43, 884 238, 037 2, 095 113 20 
2, 253 63 1, 100 604 23, 982 197, 940 1, 591 124 14 
325, 23 1, 025 6281 13,216) 68, 600 236| 295] 56 

6, 569 135 795 621 46, 152 705, 131 1,077) 654 41 
9, 031 703 824 843 48, 969 304, 052 2, 062 147 23 
20, 763) 1, 247 4,599) $8,914 93, 295 614, 309) 3,302 186 28 
27, 652) 1, 906 6, 770 5, 529; 74, 724 446,239) 2,396 190 31 
2,486) 421 353 354 64, 182 268, 361 2, 223) 120 26 
3,608) 175 201 e2ld 65,852! 273,801' 1,666' 164 29 


120 CULTURE OF THE SUGAR BEET. 


Detailed statistics of population engaged 


1.—Individuals cultivating their own lands. 


Clerks or em- 


e 


Proprietors. foven Laborers. Day laborers. 
Departments. shied 
Tag Hie 
| | | 

o ° C) ° ® 3° 
a E a E | E 

Seine sss sq 2 WN a Re ok 3,385} 1, 908 74 899 
Seine-Inférieure . 5,178] 1, 467 602 2,467} 1, 
Seine-et-Marne ................-- 14,481] 1,589 601 4,603) 5, 
Seine-et-Oise .-.....2.....-.----- 18, 885} 3, 098 508 6,455) 5, 
Savres (Deux)......-..2..--..--- 21,154] 2, 613 538 3,954) 2, 
Pomme. keGoL. BeAA de 13, 860) 1,121 461 8,977; 7, 
Merny Oe GE gs eee 20,729} 2, 430 299 3,841| 3, 
Tarn-et-Garonne ...-.....------- 25,382) 3, 492 580 3, 232) 3, 
56 Sd SR ee eR 8 17,486) 2,315 179 6,298) 6, 
Wauchuse. iitd.2. bo eee. 6. 8 24,174) 2,009 820 4,203) 4, 
PNAGO= +... ceases. sees Ue 16,023) 3, 025 260 3,448] 9, 
WEE eae 22,988] 3, 044 598 6,598) 4, 
Vienne (Manté): .i-.. 522222... 24 22,633] 3, 089 560 4,002] 3, 
essere SEER se ooo le 28,687} 4,415 176 7,309) 5, 
Monnies sso. esses oe ee ek 26,857) 2, 406 595 2 318) 

Total. .... ate ves pee a8 2, 078, 517%) 248,740) 42,926) 26,518) 276,818) 187,456) 442, 572, 348, 59 
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in agricultural work in France—Continued. 


2.—Tenants, colonists, and metayers. 


a 
Employers. Clerks. | Laborers. Day laborers. = 
S 
Total. — 
a « : E = 
Pe doh delbagaeles ; 

a qa A | 
oO °o ° ° 3) ° oO ° ~~ 
asfeF/ale] & = a e a 

724, 368) 121 ss 327 167 33 209 50, 138) 2, 410, 849 


5,344; 310 47 31 613 573) 1,019 946 59,488) 407, 082 


952, 699|86, 964|27, 679/18, 593| ~198, 378] 124, 047) 297, 890] 224, 500 5, 582, 970/36, 905, i 204, 028 i 


. — 
5 cee 
= AZ 
a soe 
2 (28 
z |: 
A Ss 
= | Be 
< A 
185/13, 035 
2,330] 342 
2,114) 117 
2,664) 209 
2,361; 142 
2,535} 211 
2,217; 162 
1,436] 154 
2,328) 271 
1,367} 186 
2,588) 160 
2,690/ 123 
2 129, 154 
2,275) 179) 
2,868} 125 
! 


Number of individuals 
engaged in agricult- 
ure per square mile. 
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24 
23 
25 
26 
31 
27 
28 
23 
40 
30 
23 
29 
25 
36 


27 
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Notwithstanding the difficulty mentioned above, I have obtained, 
through the courteous assistance of Mr. Worthington, statistician of 
the department, data from which the following table has been con- 
structed, showing the relations between the total population that is ae- 
tively employed and that engaged in agricultural pursuits in the North- 
ern and Western States, or that section of the United States in which 
there is any possibility of the culture of the sugar-beet taking firm hold 
and becoming a source of profit to the producer. From the figures given 
in these two tables, and the tables showing production in each depart- 
ment of France, each one may estimate for himself the possibilities of 
success in the introduction of beet culture for sugar production in his 
section as depending upon these relations: 
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Table showing total number and proportion of the inhabitants engaged in agricultural work, 
as compared with those engaged in iudustrial and professional occupations in the Northern 
and Western States—Continued. 
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The relations between the proprietors or tenants of farms and labor- 
ers in the beet growing sections of France are comparatively simple. 
In many cases the family of the land-holder joins him in the labor re- 
quired in the production, but in the great majority of cases he must 
secure assistance from external sources. Sometimes laborers, men and 
women, for hoeing, weeding, and pulling the crop, are employed by 
the land-holder himself, and he performs the function of overseeing the 
work in the fields, and this is the method generally pursued in sections 
in which day laborers are easily obtained, but in sections in which labor 
is scarce the contract system is resorted to, and the work of cultivation 
is intrusted to a single person at a given rate per acre, and this individ- 
ual undertakes to find the laborers and do what is required. The rate 
of pay for agricultural work varies from 50 to 90 cents per day for full- 
bodied and adult laborers, being less for some women and children that 
may be employed. 

But the relations between the producers and the manufacturers are 
much more complicated in their character, and often give rise to serious 
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difficulties and vexatious disputes. Under the plan of sale and purchase 
of the crops at a given rate per ton, as fixed in the contract between 
them, it becomes the desire of the producer to obtain from the land 
planted in this crop the largest possible quantity, without regard to 
quality. On the other hand, the manufacturer, studying his own inter- 
ests alone, and desirous to obtain the largest possible profit from the 
material he must handle, would have only good quality, without regard 
to the quantity that may be yielded per acre to his colleague, the pro- 
ducer. In the pages which precede this we learn that large yields per 
acre generally meant, in the ancient modes of culture, large roots, and 
these large roots were found to contain much larger quantities of organie 
and mineral matters other than sugar than roots of smaller size, and 
that these impurities have deleterious effects upon the quantity of sugar 
that may be extracted by the means usually employed in the factory. : 
We have also seen that there are various influences tending to the in- 
crease of the impurities, among which we have mentioned qualities of 
soil, depth of plowing, character of the fertilizers employed, and the 
time and mode of applying them, the kind of seed used and mode of 
planting it, and the treatment of the crop during growth or subsequent 
to harvesting it; and all these matters the manufacturer seeks to con- 
trol, making them so far as possible the basis of the conditions of the 
contract, to which the farmer on his part must submit. He also endeavy- 
ors to secure to himself the right to superintend, personally or by proxy, 
the work of preparing the soil, application of manures, and sowing, and 
to furnish at the lowest market rates the seed to be sown; the latter to 
be paid for by deduction from amount due the grower on delivery of his 
crop to the factory. But, as before stated, the existence of all these 
conditions produced innumerable disputes, involving many costly suits 
at law, and intelligent agriculturists and honorable manufacturers have 
endeavored to determine a means by which both the farmer and the 
manufacturer may be free from all special conditions in the production 
of the crop or its acceptance for manufacture, and this has given rise to 
the system of purchase by density, or according to the quality of the 
product delivered at the mill. In the study of the means of estimating 
quickly and accurately the quantity of sugar existing in the juice of the 
beet root, it was found that if the density of a sample of the juice of 
a root be taken shortly after being pulled, there is a definite relation 
between this density and the proportion of sugar it contains; and it is 
this relation that constitutes the basis of the new system. They retain 
so much of the old system as provides for the determination of the: 
amount of tare to be allowed when the roots are delivered, however, 
and this is effected in the following manner: The director or superin- 
tendent of the works being present at the time of delivery, acts in con- 
cert with another person who is employed to act on behalf of the pro- 
ducer. Each select from one or more loads three or more beets, such 
as it is understood he considers a fair average of those constituting the 
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load. In actual practice the representative of the farmers selects the 
best specimens he can find, and the superintendent of the factory takes 
the worst specimens obtainable. 

The roots thus selected are then weighed, the adhering dirt and the 
useless portion of the tops and leaves that may remain removed, and 
the difference in weight found by a second weighing is accepted asa 
basis for calculation of the tare to be applied to the entire crop to be 
delivered. The manufacturer has, however, always the right to demand 
a new determination of the tare, if at any time during the delivery of 
the roots he considers them in worse condition than at the time of the 
first determination. 

After the same manner the quality in the new system is determined. 

In the first place, the rate to be paid according to the density of the juice 
is fixed in the contract between the supplying and receiving parties, and 
this is generally $4 per ton of 2,200 pounds of beets, the juice of which 
has a density of 1.055. The scale of the densimeter used in the estima- 
tion of values is so divided that the figures representing what are tech- 
nically called degrees of richness may correspond with the hundredths 
figures representing the specific gravity. Thus, 5 degrees in the scale 
of richness means a density of the juice equal to 1.050, and 5.5 to 1.055. 
A beet giving a juice having a density of 1.055 is considered of good 
average quality, and will contain about 11.2 per cent. of sugar, and this 
root will yield in manufacture about 6 per cent. of merchantable sugar. 
It would be better, or, rather, more nearly correct in this work, to make 
at the same time an estimation of the organic and mineral impurities; 
but this would require special knowledge not possessed by the farmer, 
and the value, as determined, would be by no means as manifest to him, 
nor would it be as readily accepted by him. By the method proposed in 
the use of the densimeter, he is able to participate in the estimation of 
the quality, and he can much more readily understand it. 

A juice having a density of 1.055, or of 5.5 degrees, is considered of 
very fair quality, and this degree has been adopted by many as that 
upon which the price of $4 per ton of 2,200 pounds shall be based. The 
variations of price for degrees above and below this standard degree of 
richness is determined and setiled upon in each contract; but it is in 
general, where the system has been adopted, 4 franes (80 cents) for each 
degree; that is, for each degree above the standard, 5.5, this amount is 
added, and for each degree below the standard the same amount is de- 
ducted. But this standard of values, depending upon the degrees of 
density above and below 5.5, has been the subject of earnest discussion, 
for it has been found that the same relation between the density of the 
juice and its sugar content does not always hold good for degrees above 
and below the figure adopted. 

The commission established to determine the readiest means of esti- 
mating the value of the root for commercial purposes acknowledged this 
fact, and that while the reading of the instrument might correspond to 
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2 per cent. of sugar for each tenth between 5.0 and 5.5, above and below 
these limits this coefficient is incorrect. Below the lower limit the beets 
are less rich than is indicated by the densimeter, and above the higher 
limit they are richer than the indications. By the same commission it 
was questioned whether there should be established a relation between 
the price of sugar in the markets and the standard price to be paid for 
roots having a richness corresponding to 5.5 degrees of the densimeter, 
bat they concluded, after a consideration of the matter, that this would 
be impracticable.* But M. Blondel proposes a scale of prices to vary 
with the ranging prices of sugar in the market, and, accepting 4.5 de 
grees as the standard, believes it just to make a standard price for this 
degree, and an addition of 5 per cent. for each tenth of a degree above, 
and a similar deduction for each tenth of a degree below. When sugars 
are worth 14 franes ($2.80) per 100 kilograms (220 pounds) in the mar- 
ket, he would pay 14 frances per ton for roots the juice of which has a 
density of 4.5 degrees, and for each increase of one france in the market 
prices of sugar he would add 25 centimes (5 cents) to the standard price 
per ton of roots. The system of purchase by density, while it amelio- 
rates the relation between the manufacturer and producer, places a 
check on the grower of roots of bad quality, and furnishes a premium 
to the producer of those of good quality, and becomes an incentive to 
effort in the further improvement of the saccharine value of the crop. 

The actual relations between the manufacturers and farmers in France, 
under the old and new systems, are well illustrated in the following 
copies of the old form of contracts and of the record of proceedings 
of the Reunion of Agriculturists, held at St. Quentin, March 25, 1876, 
for the determination of a new form of contract, which they finally 
adopted, and which I have been able to obtain through the courteous 
intervention of Mons. H. Vilmorin, of Paris. 


Copy of table of conditions in use at Saint Quentin. 
THE AISNE SUGAR MANUFACTURERS’ CLUB. 


SuGAR-BEETS. 


The designation sugar-beet excludes the varieties known as Disette, corne de boeuf, long, 
yellow globe, and bettraves bouteuses,t or those grown upon cleared forests or marshes. 

Beets when delivered shall be cut off immediately below the last or lower leaflets. 
They shall be healthy and free from all alteration. 

Tare.—Tare comprises, besides earth, the rudiments of leaves and woody portions of 
the top. t 

Reception of beets shall take place at the factory, or, if possible, at the boat-landing. 


*Journal des Fabricants de Sucre, 1878, March 6. 

t According to a decision by arbitration of January 5, 1872, and confirmed by decree 
of the court of Douai of July 3 following, beets of the variety bouteuse or Boutoire are 
not merchandise of good grade, and may be refused by the manufacturer. 
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SUGAR FACTORY OF THE SOCIETY OF PERRUWELZ, AT PERRUWELZ. 
No. 71. 


Between the subscribers: of the first part, the administration of the Society of Perru- 
welz for the manufacture of sugar from beets and of animal charcoal, the headquar- 
ters of which is at the establishment of Perruwelz; of the second part, M. Louis 
Letureq, cultivator, domiciled at Roucourt. Parties to the following agreement : 


ARTICLE I. The party of the second part engages to cultivate during the campaign 
of 1874, in beets called Silesian, green top or pink top, the following quantity of 
land: 

Art. II. The grower may use only the seed furnished by the factory or permitted by 
the administration, and in the latter case at his own risk and peril. 

ArT. III. The seed shall be furnished by the factory from the 15th to the 31st of 
March at the price of 1 frane per kilogram (9 cents per pound). \ 

Art. IV. The beets shall be planted before the 15th of May upon a good clay or 
sandy soil, suitably prepared without excess of manure. The latter shall not be dis- 
tributed after June 15, neither shall direct application to the plant be allowed. 

Art. V. The plants shall remain completely provided with their leaves—that is, the 
leaves may not be cut off for feeding purposes until the time for pulling, which shall 
not be made more than five days before their delivery at the factory. However, after 
the 25th of October the beets may be pulled at once and piled in heaps or stored in 
trenches until the time of delivery. 

Art. VI. All beets shall be delivered healthy, free from earth, leaves, and “ turols.” 
Their weight shall be determined at the office of the scales at Perruwelz, with a 
tare of 5 per cent. This tare shall be rated according to the cleanliness and the 
quality of the beet. Above 15 per cent., and if the beets are rotten, frozen, or of bad 
quality, the purchasers may refuse them, or accept them with a tare, which they 
alone shall value or appraise. 

Ant. VII. The delivery of the crop shall be made at the trenches of the storehouse 
of the sugar-works of Perruwelz at the price of 20 francs ($4) per 1,000 kilograms 
(2,200 pounds). 

Art. VIII. Beets grown in gardens or upon low, wet, or turfy soils will be refused. 

Arr. IX. The purchasers reserve the right of inspection by their employés of the 
fields planted, in order to be assured that there is no detraction from the agreements 
herein stipulated; and in case of infringements it shall be optional with them to make 
a reduction of 2 francs (40 cents) per 1,000 kilograms (2,200 pounds) or to declare the 
present contract null and void. ’ 

Art. X. The person furnishing the roots shall have the right to a quantity of pulp 
equal to 20 per cent. the weight of the roots delivered by him, at an average price of 
10 francs ($2) per 1,000 kilograms (2,200), but he shall lose this right if he fails to come 
and take the delivery on the day which shall be indicated by the manager of the so- 
ciety. 

Art. XI. In order to avoid obstruction on the reception of the crop, the dates for 
the deliveries shall be at suitable times designated by the purchasing administration, 
having regard for the greater or less quantities of the crops to be furnished, and in 
general in such a manner that 15 per cent. and no more may be called from the 15th 
to the 30th of September and 50 per cent. from the 1st to the 25th of November and 
not after. 

Art. XII. Payment for roots furnished shall be made as promptly as possible, but 
certainly before the end of January. 

ArT. XIII. Beets pulled with a hook shall be refused, 

LOUIS LETURCQ, 


(Made in duplicate at Perruwelz this 8th day of January, 1874.) 
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The following is a copy of the record of the proceedings of the Reunion 
of Agriculturists held at St. Quentin (Aisne), France, March 25, 1876, 
for the consideration and adoption of a form of arbitration bond be- 
tween growers of beets and sugar manufacturers, depending upon the 
new system of purchase of beets by density of the juice: 


Arbitration bond adopted by the Reunion of Agriculturists held at Saint Quentin (Aisne), 
France, March 25, 1876. 


The reunion of agriculturists of the arrondissement, called together for the purpose 
of studying the means of fixing upon a better defined basis of the relations between 
the sugar culture and industry, and to examine in its practical relations the purchase 
of the beet according to its quality, met on the 25th of March at Ferragues in the hall 
of the Tribunal de Commerce. 

Two hundred and forty cultivators assisted at this reunion, under the presidence of 
M. Albin Damoisy. 

In opening the meeting the president called attention to the promptness with which 
the growers responded to the call of the committee. They thus prove that they com- 
prehend the joint responsibility existing among their members and that they are capa- 
ble of uniting when their interests are at stake. 

The president then stated the motives which induced certain agriculturists to call 
this reunion together. 

The crisis bearing upon sugar manufacture enters into the culture of the beet in a 
new phase. The manufacturer now demands a richer raw material than in the past, 
the purchase of which shall be based upon its quality. 

The cultivator does not object to this reform, but wants it in such a way that his 
interests may be guarded. 

The quality of the sugar-plant may be thus stated : The density of the juice is a cer- 
tain index of the saccharine richness. Science and practice are in accord on this 
point. On the other hand, the means for taking the density have been the object of 
serious study, and in this relation also practice has shown that certain methods offer 
for the seller, as for the buyer, the double guaranty of impartiality and exactness. 

But it is not enough to possess practical means for determining the quality. It is 
further necessary to be able to determine a price according to these variations. For 
this purpose a basis must be fixed. Culture admits of 5 degrees because this figure 
corresponds with the average density of our region, and indicates a plant of good 
quality, susceptible of yielding a profit to the industry which transforms it. 

On the other hand, if the cultivator consents to reductions of price below the basis, 
he requires that all superior richness shall be paid for proportionally, a requirement 
conformable with good sense and equity. 

As to the refusal of merchandise which does not possess a minimum richness, thisis 
an inadmissible requirement. The producer of beets cannot involve his interests in 
a situation which leaves him such uncertainty, because the quality of the plant does 
not depend simply upon his operations, but upon atmospheric circumstances as well. 
Besides, the purchase according to quality, which gives the manufacturer the right to 
reduce the price when this quality is below that of the base, assures to the sugar- 
works sufficient guaranties. 

The Société des Agriculteurs de France has thus decided, because by a majority of 116 
votes against 42, it rejected this idea of limitation. 

In short, the plan of arbitration bond proposes an arbitration to settle possible con- 
flicts. The beet is an encumbering merchandise, and subject to rapid alteration. It 
cannot, like the cereals or oleaginous seeds, be stored. It requires that all differences 
relative to the delivery shall receive prompt solution. 

Growers have therefore no cause to be timid concerning the new mode of purchase 
proposed, provided the practice be regulated in a judicious manner in advance. 
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This innovation would involve the necessity on the part of the producers of beets 
ot placing at each factory a representative charged with the inspection of the mani- 
fold operations connected with their deliveries, and the sugar works would willingly 
accept this agent, not only because it would be the exercise of a right, but also because 
this agent would relieve them of all responsibility to the vendor. 

En résumé, the plan of an arbitration bond submitted to the assembly is ‘testchedl to 
prevent the return of the difficulties of 1875. It takes account of the reclamations 
raised by the sugar manufacturers, and at the same time guards the interests of the 
growers. 

A work of conciliation, this arbitration is not drawn up for the exclusive profit of 
one of the parties; growers and the sugar manufacturers alike may make it the basis 
of their conditions. 

After this statement followed by a discussion participated in by Messrs. Lalaux, 
Lehoult, Ernest Robert, Thuete, Eustache Damoisy, Suin, Francois Honorez. Gladieux, 
Gonhzelle, Voiret, and other cultivators, the different articles of the plan for the arbi- 
tration bond were successively studied, modified or adopted, and the assembly ad- 
journed, after having adopted almost with unanimity the entire arbitration bond 
worded as follows: 


ARBITRATION BOND BASED UPON PURCHASE ACCORDING TO QUALITY. 


AnTICcLE I. The beets shall be delivered at the sugar-factory, the rasping-works, or 
the scales. 

Ant. II. They shall be delivered healthy, without top, cut off immediately below 
the last leaves. 

Art. III. ‘‘Bouteuses,” or forage beets, frozen or altered ones, or those coming from 
marshes or cleared woodland, shall be refused, or at least specially reserved. 

Ant. IV. The delivery shall be made on all workable days, without interruption, 
from five o’clock in the morning to seven o’clock in the evening in September and 
until the 15th of October. After this date it may take place from six o’clock in the 
morning until six o’clock in the evening. 

Art. Y. The discharge of merchandise must be cared for by the purchaser, who 
shall take measures necessary to prevent delay in transportation. 

ArT. VI. The weight, tare, density, and all operations depending upon the delivery 
shall be taken in presence of the vendor or his agent and assistants. 

Arr. VII. The tare shall be determined with a basket of beets taken without choice, 
and in the same manner as the discharge is effected. 

Art. VIII. The density is taken with the same lot of beets which have served for 
determination of the tare. It is taken with each tare and immediately after it. 

Art. IX. The density shall be taken by one of the three methods given below: 

Ist. Either by rasping the entire basket of beets that have served for taking the 
tare. 

2d. Or by dividing all the roots in the basket into fourths, in the direction of their 
length, and rasping one-fourth of the whole. 

3d. Or using the cylindrical borer, which shall be passed into each root in the bas- 
ket in a transverse direction near its center of gravity—that is, at about the upper 
third of its length—after it has been topped. 

Art. X. The density shall be taken and expressed in figures only after ten minutes 
after the densimeter (pese-jus) shall have been immersed in the liquid. 

Art. XI. The manufacturer of sugar shall not use the numerous operations deperd- 
ent upon taking the density as a pretext for delay in the entry of beets to his works. 

Art. XII. The price is fixed at —— francs per 1,000 kilograms (ton) for beets, of 
which the pure juice at a temperature of 15° centigrade (62° Fahr.) shall mark 5° on 
the densimeter. 

Art. XIII. All degrees of density are paid for, and the price applied to the basis 
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shall be increased or diminished according to the ascending or descending variations 
of density. 

ArT. XIV. The additions to and reduction of the value are estimated thus: 

Ist. Each tenth of a degree above the basis gains a premium of 2 per cent. between 
5° and 6°, inclusively, and of 3 per cent. above 6°. 

2d. Each tenth of a degree below the basis skall effect a reduction of 2 per cent. be- 
tween 5° and 4°, inclusively, and 3 per cent. below 4°. 

3d. These 2 per cents and 3 per cents are calculated upon the purchase price ap- 
plied to the basis. 

Art. XY. The person furnishing the beets shall have a right to a quantity of pulp 
corresponding to 20 per cent. the total weight of his deliveries. The price of these 
pulps shall be francs per 1,000 kilograms (ton). Everything is reserved concern- 
ing pulps obtained from continuous presses. 


Art. XVI. Payments shall be made according to the following conditions: 
* * * * * * * 


ArT. XVII. All differences on the subject of the present market, or operations de- 
pending upon it, shall be judged with little delay and as a last resort by arbitrators 
chosen by the parties, and whose decisions they agree to accept. In case of failure of 
agreement by these, then, by a third arbitrator named, at the request of the com- 
plainant, by the president of the ‘‘Tribune de Commerce de St. Quentin.” 

St. Quentin, March 25, 1876. 


Ernest ROBERT, Secretary. 
ALBIN DAMOISY, President. 


LALAUX, 

CARLIER JULES, 

THUET, 

BELMER, 

BOURY, 

PAUL DELACOURT, 

OBLET-MILLOT, 

VIRGILE DAVIENNE, 
Agriculturists. 


It is considered by the later authorities who have given attention to 
the relations between the producers of beets and the manufacturers of 
sugar, that it is of great advantage, and is a potent means for reducing 
the chances of conflict between these two branches of the industry under 
consideration to have the farmers part owners in the factory. That is, 
in seeuring capital for establishing a factory in any section for the ex- 
traction of sugar from the beet, the farmers who must supply the raw 
material should be induced to subscribe for a certain amount of stock, 
and have in consequence a voice in the management, thus securing a 
bond of mutual interest. This is the plan that has been followed with 
good results in Germany, where the number of shares that may be held 
by the farmer is based upon the area of surface he may engage to culti- 
vate in beets for supply to the factory. 

The engagement by those having no ready money to cultivate a cer- 
tain area for supply to the factory is also sometimes accepted as an off- 
set to the capital of those having no landed property. While such con- 
ditions would seareely be entertained in this country there would appear 
to be no doubt of the importance of the influence that such a system of 
copartnership between the manufacturer and the farmer would exert in 
the introduction of this industry so novel to our people. 
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CHAPTER VII. 
MANUFACTURE—PROCESSES AND ECONOMIES. 


The rapid decrease in the values of sugar has rendered necessary the 
strictest economy in all the modes and apparatus employed in separating 
it, and every possible means that has been devised for reducing the cost 
of securing the sugar is being adopted. 

This is evident in the relations between the producer and manufacturer 
that have already been discussed. But in the work directly under the 
coutrol of the manufacturer there are three sections which have claimed 
the attention of progressive men, and in which the greatest economy and 
improvement have been attained. These are methods for reducing the 
cost of transportation of the raw product to the mill, and securing a 
larger quantity to be worked at each establishment; for securing from 
the roots a larger quantity of juice at a reduced cost for labor and ma- 
chinery; and for saving the sugar lost in the molasses, which has here- 
tofore been utilized in the distillery to the loss of the sugar manufacturer. 

In the first of the methods for reducing the general cost of sugar pro- 
duction we have the system devised by Linard for the subterranean 
transport of juice through pipe lities, by which it is possible to establish 
small works for the extraction of the juice in sections in which it would 
be impossible to secure supplies for a factory of capacity sufficient to 
insure economical and profitable working, and to provide a cheap and 
ready way of sending the juice extracted to a central factory of large 
capacity and with the consequent appliances for separating the sugar at 
a minimum cost, and at the same time leave the pulp in the immediate 
neighborhood of the producer, who finds in this waste product a source 
of profit in its well-known value as cattle food. Maumené has given, in 
his Traité de la Fabrication du Sucre, page 207, &c., a description of the 
system which is so complete that we consider it of value to give a trans- 
lation of it here. His description is as follows: 

To the extraction of the juice is attached a new method we are about to describe, 
that of the subterranean transport of the juice. This is not a special means for 
extracting the juice but simply a means of procuring beets from very great dis- 
tances without an excess of the cost confined within the prescribed limits. The juice 
never representing more than 80 per cent. of the beet, its transportation would com- 
prise at most four-fifths of the ordinary cost; besides, the flow of the juice in a tube 
may take place with no cost except the expense of purchase and placing of the pipe, 
when there is sufficient fall between the rasping-works and the factory. But without 
such very rare conditions only a pump and a litile steam-power will be needed to 
overcome the resistance in the tubes themselves or counter inclinations. In fact, this 
mode of transport offers a more or less decided economy upon the ordinary method, 
and it has the especially enormous advantage of being always practicable when ordi- 
nary transportation may be arrested in default of horses, drivers, or even by bad roads. 
Besides, the profit resulting from the non-transportation of the pulp is doubled by a 
possibly greater benefit, that of delivering the pulp to the grower in the best condi- 
tion at the same place to which he brings his beets, and in a covered place, with no 
intermediate charging or discharging, as occurs in the usual system, especially on the 
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scales from which they are almost always thrown upon the ground, even in a rainy 
time. 

Since 1867, the year of the establishment of the first pipes at Mont Cornet (Aisne) 
for the length of more than 8 kilometers, * rasping works have been constructed in 
increasing numbers and at greater distances. There are now in existence (May 1, 
1875) 240. One of them serves a factory 32 kilometers distant, and the system has 
everywhere given good results. 

The juice cannot be poured into the pipes in the natural condition; certain preserv- 
ing agents must be provided, and under all conditions there is nothing comparable to 
lime. I may be permitted to say that without my studies on the preservation of the 
juice and the industrial tests of my process founded upon this preservation, Linard 
could not have thought of transporting so alterable a liquid in pipes of such length. 
With lime there is no fear of alteration, and the juice may travel long distances. 

“Experiments made in the laboratory and industrially have. sufficiently demon- 
strated that by the process of the Chemist Maumené juices may be preserved several 
months, and even several years, and the case in point is but a modified application of 
this process. The juices therefore preserve all their qualities during their passage 
through the conduit.” Such is the appreciation of Mauré, the colleague of Linard, in 
his note of 1869. 

The juice is limed at the rasping-works with one per cent. of lime, Ca O; the solution 
18 total and rapid. After repose of twenty-four hours or less the limpid juice is taken 
by a pump and forced into the pipe, which should be buried to a depth sufficient to be 
protected from frost (24 to 30 inches). This pipe, which should be of iron of the first 
fusion, has a diameter which varies between 2} and 5 inches, according to the quan- 
tity of juice to be delivered, the length of the*course, and the accidents of the land. 
All precautions should be taken to secure a good construction of the pipe, mechanical 
molding, upright casting, in order to have good close iron, free from bubbles, and of 
a regular thickness; and testing of all tubes at 15 atmospheres before delivery, &c. 
These tubes are 3.3 yards long. They are joined by a socket with a tarred cord, upon 
which lead is poured ; the metal is finally tamped with.a mallet. The pipe being fin- 
ished, it is filled with water before being covered. Thefew joints at which leaks occur 
are retamped and the pipe covered. In case of subsequent accident, all loss of juice 
promptly becomes evident at the surface of the soil. The pipe is generally laid on 
the roadside, where the ‘‘cantonnier” or a special employé may easily see the slightest 
leak and report it to the factory. A loss of eight or ten quarts cannot be avoided, but 
it represents at most only 5 or 6 cents. 

The highest points of the conduit are provided with stopcocks to remove the air 
and avoid (coups-de-belier) shocks. These shocks are never very severe, the rapidity 
of flow of the juice never being more than 1 to 14 inch per second; whenever they 
may probably be produced, all possible care should be taken to avoid them. One 
of the most unfortunate cases is the sudden obstruction of the pipe in full operation ; 
this obstruction may be brought about by insoluble deposits of lime mixed with coarse 
pulp, pieces not reduced by the rasp, &c. The surest means of obviating such accidents 
consists in never pumping turbid juices into the pipe, which may be readily effected 
by allowing twenty-four hours of repose, as I have said before. Many persons object 
to this means, because it leaves a calcareous deposit, which must be washed, and send 
the juice simply filtered through chopped straw, then passed through a metallic 
screen, or even simply passed through the screen before delivering it to the pump. 
It is more simple to wash the deposits in a small automatic washer, and to employ the 
waters to hold the lime for the juices coming from the presses. 

Felix has invented a good mode of purging the pipes of the air which the juices 
contain, the accumulation of which is very deleterious to the good progress of the 
work. An iron bell, tested at 15 atmospheres, like the pipe, is placed at an elevated 
point on the pipe in an opening, where it is adjusted by two opposite tubulures sol- 


*1 kilometer = 0.6214 miles. 
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dered to itslower part. In the center is a pump cylinder in which slides a piston, 
the rod of which passes through the summit of the bell and communicates motion te 
a safety-valve. The air rises to the summit of this purger about the pump-cylinder, 
and gradually exercises a sufficiently strong pressure upon the piston to cause it to 
descend and open the escape-valve. A large portion of the air is thrown out, the 
piston rises, closes the valve, and so on. 

It is indispensable to verify the condition of the juice on its arrival at the factory. 
A small £-inch iron tube, with a stupcock, should be arranged to deliver ab libitum 500 
to 600 cubic centimeters in which to determine the proportion of lime added. Hereto- 
fore lime has not been used in a sufficiently exact manner. A large vat of juice badly 
limed may occasion serious trouble in the work. Let us admit a vat of 400 hectoliters 
(8,800 gallons). Such a volume of juice introduced to a conduit of 10 centimeters 
(3.9 inches) diameter would occupy a length of 5,000 meters (5,458 yards), i. e., it would 
fill the entire pipe of certain rasping-works. It is thus possible, on the one hand, to 
cover the entire interior surface with a viscous stratum, which in fermenting would 
considerably reduce the quality of the juice to follow, even supposing a somewhat 
better liming, and, on the other hand, arriving at the factory its mixture with the 
other juices render the work difficult and often bad for several hours. It is of the 
utmost importance to watch this danger. 

Rasping-works seem to be a source or great expense, but this is certainly a delu- 
sion. One may be convinced of this by carefully examining the conditions of their 
operation. They may involve no surplus of expense, and simply be a source of profit 
when placed in such a way as to increase the capacity of the factory, without taking away 
any part of it, The rasping-works furnish the factory with supplies of beets that 
would otherwise be inaccessible, and in quantity sufficiently large as not to increase 
the net cost of the juice. This end is easily arrived at by the numerous adyantages 
of the rasping-works, of which we shall present a succinct résumé. 

One of the greatest of these advantages is to obviate the possibility of arrivals of © 
beets above a certain limit on the same day. Thus the arrival of 200 tons would re- 
quire an average of 50 to 100 carts. But in the first days, when each one is hurried, 
or when it is necessary to secure supplies, 4, 5, 6, 20 times this number may arrive, and 
it is easy to understand that their reception would be impossible. Subterranean 
transport removes these difficulties; it is possible to receive enormous volumes of 
juice with no other inconvenience than to provide the necessary recipients. 

In transportation by means of wagons the roads are subject to such degradations 
that the administration causes the manufacturer to pay, under the title of manufac- 
turing grants (subventions industrielles), for all the injury caused on account of beets, 
with no distinction between the manufacturer and the grower, so that the grower, 
whose beets are not received by the factory by default of quality, has left him the 
right to carry them home at the cost of the manufacturer. One factory has paid 
32,000 francs (about $6,400) in a single year. Manufacturing grants are suppressed by 
the rasping-works and pipe-lines. All.that remains is the insignificant cost of the care 
of the ground in which the conduit is buried, and in place of a sort of antagonism 
between: the manufacturer and the administration, there is complete harmony by 
reason of the convergence of otherwise opposing interests. Another serious advan- 
tage is the non-concentration of the entire personnel in the factory. Division of labor 
is always of highest interest. Rasping and pressing, especially with hydraulie 
presses, employ the most numerous portion of the workmen. The requirements of 
the rasping-works alone are therefore often beyond the possibilities of the local pop- 
ulation. Added to this is another and stronger reason, that several rasping-works of 
the same power is an absolute impossibility in the factory. It is an easy thing to 
leave the laborers at home, where they may remain, by putting the rasping-works in 
the distant villages. 

The farmers of certain localities may not be able to grow beets on account of their 
special situation. Removed, not by real distance, but by too pronounced accidents 
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of the land, it is impossible for them to devote themselves to a culture the products © 
of which are not transportable. Local rasping-works resolve the difficulty. Its pipes 
may be conformed to the most variable lands, and carry to the factory ail the juice of 
the roots, leaving the pulps on the place for the cultivator. It will probably be easy 
in the near future to sell the juice by the saccharimetric degree, and not according 
to the weight of the beets. This is really a problem of common interest to the grower 
and to the manufacturer. 

The conduit is used about four months. During the remainder of the year it may 
serve for transportation of water. This office has in earlier times contributed to the 
success of a factory, the supplies for which could not possibly be increased without 
this means of transport. Growers, located upon a plateau too dry for the purpose, en- 
gaged to grow beets in return for an engagement to furnish them water by the conduit. 

These numerous advantages are, by no means annulled by the expenses; this is very 
evident. Rasp and presses were necessities of the works. Even the boilers are not 
an increase; a factory does not operate with a single boiler; there are several, and 
the number increases according to the needs. Hven the buildings are not an extra 
expense. These would have to be increased in the factory. The conduit is really the 
only new expense for stock. Adding two or three individuals to the personnel and a 
force-pump, and the account is complete. 

A conduit of 10 centimeters diameter (3.9 inches) costs 7,000 to 8,000 frances ($1,400 
to $1,600) per kilometer (0.62 miles) ; let us suppose 28 or 30 (18.60 miles) kilometers; 30 
kilometers, for instance, it would cost 240,000 francs ($48,000) or 24,000 franes ($4,800) 
per year interest and redemption. It is possible to carry in 120 days 120 times 2,500 
hectoliters (65,000 gallons), or 300,000 hectoliters (7,800,000 gallons); i. e., the juice of 
37,500 tons of beets, at least. Now it is usual to obtain the beets at 2 and even 3 
francs (40 to 60 cents) less per ton at the rasping-works. There is therefore a gain of 
75,000 to 122,500 franes ($15,000 to $22,500), which largely compensates for the 24,000 
francs ($4,800) of interest, the slight increase in the personnel, &c., at the great dis- 
tance spoken of.* ° 

The force-pump necessary to overcome the resistance in the conduit requires an ay- 
erage of 1 to 8 or 9 horse powers; say, 5. Each horse-power costing 2 franes (40 cents) 
per day, the expense for 120 days will not exceed 1,200 franes ($240). 

The ground is sometimes an extra cost; 1 hectare (2.47 acres) never costs more than 
6,000 to 10,000 francs ($1,200 to $2,000); even at the latter price the annual interest is 
500 franes ($100). 


There are at present in France 145 of these rasping-works supplying 
central factories. Of the latter, that at Cambrai is considered one of 
the most important, and is described by a writer in the Journal des Fab- 
ricants de Sucre in the following terms: 


It was started in 1872, after those of Origny, Sainte Bernard, and Meaux, which 
marked the beginning of this well-known system of causing to converge at a single 
point the juice extracted in several rasping-works. The rasping-works placed in 
purely agricultural centers have no other function than to extract the juice and 
send it, by means of subterranean pipes, to the central works, situated near to a canal 
or railroad, where may be found the apparatus necessary for the conversion of this 
juice into sugar. The principle of the division of labor upon which this system rests 
has found in the works at Cambrai one of its most extended applications; and we 
believe that nowhere have they succeeded in reducing in a greater proportion the cost 
of manufacture. It is particularly here that the system of M. Linard, the inventor, 
should be seen; and it may be said that it is especially at Cambrai that the concen- 


* Maumené’s figures may be somewhat simplified, as follows: At the rates for cost 
he assumes the figures would be $2,250 to $2,500 per mile—suppose 20 miles. The cost 
would be $50,000 and interest and redemption $5,000 per year. The amount of juice 
that could be transported and the saving on inferior prices of beets would be the same. 
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tration of work and the reduction of the general costs and the costs of manufacture 
have given the most significant results. Compared with other works, this reduction 
of costs has been from 80 cents to $1 per ton of beets; and we speak only of works 
well supplied with apparatus and well directed, working 15 to 20 thousand tons per 
annum without annexed rasping-works. * * * 

In 1872~73, the first year of working the factory, with 14 rasping-works, and hand- 
ling upwards of 64,000 tons of beets, the total expenses were 12.27 francs ($2.45) per 
ton. In 1876~77 these expenses, with 90,000 tons of beets, were 12.11 frances ($2.42). 
In 1877~78, with 18 rasping-works and handling 112,000 tons, they fell to 10.02 franes 
($2); or 11.02 franes ($2.20), if we add the storage of beets, not included in the figures 
just given. No ordinary works, however well they may be supplied with apparatus, 
can work within these limits of cost; and we see that M. Linard was right when he 
said it was possible to realize with his system at Cambrai a saving of 4 to 5 francs 
(80 cents to $1). 

At their creation the Cambrai works comprised 14 rasping-works, and the total 
length of the subterranean pipes was 59 miles. To-day, 1879, they employ in winter 
1,200 laborers, and are supplied from 18 rasping-works, which pour the juice through 
77.5 miles of subterranean pipes. 


The following table will serve to show the condition of the works at 
Cambrai, and the results obtained for a series of years: 


Condition of central factory at Cambrai, and results obiained in a series of years from 
1872 to 1879. 
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Through the courteous intervention of Prof. B. Corenwinder, of Lille, 
France, I have been able to obtain from M. Linard the following state- 
ment concerning the cost of establishing the central factories with pipe 
lines in France: 


The expenses of installation of central factories with rasping-works and subterranean 
transport of juice of beets are very nearly those of ordinary works. Compared with 
the tons of beets to be worked they are a little lower, varying from 35 to 40 francs 
($7 to $8) per long ton. Thus the works at Cambrai, capable of working 200,000 tons 
of beets, cost 8,000,000 francs ($1,600,000). The crisis in metals at the time these works 
were constructed had a decided influence upon this cost. 

The metallurgical establishment of Marquis sells the pipe at 16 francs per 100 kilo- 
grams. The meter of pipe (of 100 millimeters [3.9 inches] diameter) weighs 28 kilo- 
grams. The cost of laying complete for this diameter is 1.50 francs per meter. The 
price varies with the diameter. 
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The net cost of extraction of the juice is evidently variable with the processes of 
extraction, and it is the same for rasping-works as for ordinary works. 

The advantage of central factories consists in the reduction of costs of every descrip- 
tion at the central works and in the reduction of the general costs by half the weight 
of the beets. Thus at Cambrai we have expended this year 30.80 franes ($6.16) per 
long ton of beets, including cost of beets, paid for at the rate of 21 francs ($4.20) to 
the grower. In the next campaign, if we work 200,000 tons instead of 165,000 tons, 
the quantity worked in the last campaign, the cost per ton will be reduced to 30 franes 
($6). I think that an ordinary factory working annually 15,000 tons of beets will 
expend 34 to 35 francs with our price of beets. With the continuous presses we are 
trying we shall fall to 28 franes ($5.60). 

It follows that central factories less important than that at Cambrai will expend 
more. That at Origny, which consumes 120,000 tons, has expended 1.50 frances more 
per ton than ours. 

I hope, sir, that this information will be satisfactory. 

Accept, etc., 
LINARD. 


Linard’s figures for cost of constructing pipe lines may be translated 
as follows: 


Pipe 100 millimeters (3.9 inches) diameter weighs 18.779 pounds per foot. 

Pipe 100 millimeters (3.9 inches) diameter costs $0.273 per foot. 

Laying same complete costs $0.0914 per foot. 

Estimates for similar costs in the United States are given as follows: 
For pipe: 

4-inch diameter, weighing 18 pounds per foot, costs $0.23 per foot. 

6-inch diameter, weighing 26 pounds per foot, costs $0.41 per foot. 
For laying, filling, calking, fitting, &c.: 

4-inch pipe, $0.14 per foot. 

6-inch pipe, $0.16 per foot. 

From these figures we may estimate the comparative cost per mile of 

constructing pipe lines in France and the United States, using 4-inch 


pipe: 


United 
France. States.* 
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* Since this table was constructed in July, 1879, the price of pipe in the United States has advanced 
(December 15, 1879) at least 75 per cent. 


As Linard says, the cost of establishing these lines will, of course, 
vary with the size of the pipe used. For the United States, supposing 
5,000 tons* to be handled at each rasping-works in a year, cost of estab- 
lishing the pipe line at $2,000 per mile in round numbers, and interest, 
&c., at 10 per cent. per annum, the cost of transporting the juice by 
this system would be 4 cents per mile per ton of beets worked, and this 


* But for so small a quantity as 5,000 tons per annum a much smaller pipe, half the 
diameter, could be used, and the cost of establishing the line would be reduced in con- 
sequence by about 30 per cent. 
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rate would be reduced in proportion to the increase over this quantity 
in the beets worked. 

It would appear from what has been stated that besides the profit to 
be derived from working larger quantities of juice under the same ad- 
ministration, no appreciable saving would be effected in the United 
States in the cost of transportation, except in the event of working at 
the rasping-works over 5,000 tons of roots. But it must not be forgot- 
ten that this system leaves behind all the pulp, amounting to at least 20 
per cent. the weight of roots, for which the cost of return transportation 
to the farmer will be saved. 

The following information I have been able to obtain through the 
courtesy of M. Henri Vilmorin concerning the central factory at Meaux: 


The cost of working proper amounts to 36 to 37 francs ($7.20 to $7.60) per ton; it 
amounts to 40 to 41 francs ($8 to $8.20), including interest on capital and redemption 
(amortissement). : 

The tctal length of pipes is 90 kilometers (55.8 miles). The diameter of the pipes 
is variable according to the place, the pipes of several rasping-works flowing into the 
main pipe, that must of course be larger. The smallest are 10 centimeters (4 inches) 
in diameter, and the largest 20 centimeters (8 inches). 

The cost of laying the pipes, 0.40 france per meter ($0.093 per yard) for the smaller, 
and 1.50 france per meter ($0.274 per yard). The total cost per kilometer amounts to 
7,000 francs ($1,930.80) per mile. 

The juice runs, or rather is forced through the pipes at a speed of 10 to 15 meters 
(12.8 to 19 yards) per minute. The cost of working the pumps is only 3 to 4 centimes 
per ton of juice, but the main expense is derived from the interest on the capital in- 
vested in the rasping-works and pipes. Of the total expenditure at Meaux (5,800,000 
francs = $1,160,000), one-third at least is invested in rasping-works and pipe-lines. 

The cost of carting the roots would amount to about 0.50 france (10 cents) per ton 
per kilometer (equivalent to 16 cents per mile); but it must be borne in mind that it 
is impossible to have roots carted to the factory from a greater distance than 5 or6 miles 
(8 to 10 kilometers), while the factory at Meaux requires an amount of roots or juice 
not to be found within that distance. It is only by means of the rasping-works and 
pipe-lines that they can obtain a supply of roots. 

The total amount worked has been as follows: 
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The factory is intended to work 100,000 tons a year, but they have never succeeded 
in securing so large a supply. 

The proportion of sugar obtained has been, in 187677, 5.81 per cent. of the beets 
worked ; in 1877~78, 7.87 per cent. of the beets worked, the roots being unusually 
good in the latter year. 


The systems for extracting the juice is the next branch of the work 
under the direction of the manufacturer to which intelligent and sue- 
cessful effort has been directed to secure economy in the time and means 
for extracting the sugar from the root. In France that which until 
later years has found greatest favor and widest application consists in 
a combination of the rotary rasp, after the invention of Lampadius, for 
reducing the root to pomace, and the hydraulic press of ordinary con- 
struction for expressing the juice. But this system involves the em- 
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ployment of large numbers of workmen, which it has become the desire 
and the necessity of the manufacturers to avoid, and the improvements 
that have been brought to bear upon it depend for their value upon 
their automatic functions, by which the suppression of manual labor is 
effected. But before proceeding to the discussion of the means referred 
to for suppressing manual labor, it will be proper to call attention here 
to the means devised for increasing the effective power of the hydraulie 
press, the most important of which seems to be that of Gallois, depend- 
ing upon the principle developed by others working with the continu- 
ous presses that the juice of the root liberated from the cells cannot 
carry out all of the sugar under pressure, and that much is lost by me- 
chanical adhesion. His idea was, therefore, to wash the sacks from the 
preparatory press with a small stream of water, amounting in all in the 
operation to about 15 per cent. of the normal juice obtained. The water 
is made to flow automatically upon the center of each sack as it is put in 
place on the hydraulic press from the preparatory press. It has been 
found more efficacious to use hot than cold water. The water becomes 
slowly diffused through the thin layer in the sack and thoroughly washes 
the mass. 

It in no way affects the quantity of pulp produced, but reduces the 
proportion of sugar left behind by about 1.7 per cent.; that is, the ex- 
periments of Gallois prove that for each 100 pounds of beets worked he 
was able to save 0.39 pounds of sugar, amounting to 39 sacks of 220 
pounds each, for each 10,000 tons of beets worked, and this quantity in 
France is worth 2,000 francs ($400). The cost of evaporating the extra 
water added is estimated at 300 franes ($60). 

Viviens* analyses of pulps obtained in the application of Gallois’ 
method for washing the pulps in the hydraulic press and with the hy- 
draulic press alone showed that with washing the loss in sugar was 0.8 67 
per cent. of the beets worked, while the pulps not washed carried away 
1.28 per cent. of the beets handled. 

Lalouette conceived the idea of surrounding the movable platform of 
the hydraulic press with a chest made up of strong vertical iron bars 
placed very closely to each other and lined inside with a strong perforated 
metallic sheet generally of copper. The press has the advantage of sup- 
pressing part of the manual labor, as no sacks are required, they being 
replaced by simple small sheets or towels which serve to divide the 
charge to the press into layers, but in order to render the press com- 
pletely effective second pressing must be resorted to. In order to ren- 
der the work more automatic, therefore, this press is used in connection 
with filter presses, into which the pomace from the rasp is forced by 
means of a strong force-pump. By this means 60 per cent. of juice is 
obtained. The filter presses are so arranged that the pulp from them 
falls directly into the chest of the Lalouette press, and much handling 


* La Sucrerie Indigéne, xii, 350. 
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is in this way saved. Before the second pressing, the pulp may be mixed 
with a small quantity of water, and such treatment has been found of 
great advantage. But even without this treatment it is claimed that 
the loss of sugar in the pulp amounted to only 0.825 per cent. of the 
weight of the beets worked. 

_ Each of the filter presses has a capacity of 40 tons per day, and each 
Lalouette press the pomace of 15 tons of roots or the pulp of 30 tons. 
The system requires no handling at preparatory presses, filling of sacks, 
&c., and, it is claimed, requires only about 40 per cent. the number of 
laborers employed with the ordinary hydraulic press, increases the 
yield of sugar, and reduces the yield of pulp to 17 to 18 per cent. of beets 
worked. 

The filter presses referred to vary in design according to the maker or 
inventor, but all are based upon the same principle of a series of gridiron- 
shaped frames, the faces of which are covered with a filtering surface or 
linen or jute cloth. These frames are arranged parallel to each other 
upon a strong support, and are brought into close contact by means of 
a screw-press fixed to one end of the support. The material to be filtered 
is forced between the frames through a passage along the side or through 
the center and distributes itself over the filtering surface; the liquid por- 
tion finding its way into the interior of the frame is drawn off at the 
bottom by means of a stop-cock attached to each one, while the solid 
portion is held back between the filtering surfaces. When the press is 
fully charged, the pressure holding the frames together is removed, the 
frames separated, and the pulp allowed to fall into a recipient under- 
neath. If necessary, the cloth is cleaned by means of a brush or other 
suitable instrument. . 

But the combination of the hydraulic press of Lalouette and the filter 
presses just described is not as effective in saving labor as the contin- 
uous presses are claimed to be. These latter seem to reduce the labor 
required to @ minimum, and, with the improvements lately introduced 
in their construction and management, they seem to be about as effect- 
ive in extracting the juice as the other systems of presses employed, 
and depend in principle upon the application of rolling cylinders var- 
iously constructed.* While we do not intend entering here into detailed 
descriptions of the different continuous presses, or other means of ex- 
traction that have been invented and employed, we consider that atten- 
tion should be called to them on account of the interest that has been 
manifested concerning them among the sugar manufacturers of France, 
and that brief notices of them here will be of value to those desiring to 
enter into the manufacture of beet-root sugar in the United States, or 
as a source of preliminary knowledge, at least, to those who may be in- 
terested in the progress of the industry abroad. 

The cylinders of these presses are constructed either with/amertures 


* With the exception of the Piéron screw press. 
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perforating their rolling surface, so that the juice is caused to pour into 
the interior, from which it is allowed to escape, as in the presses of 
Champonnois and Lebée, or the pulp is carried, by means of endless 
belts of linen or jute, between a series of solid rollers, effecting a grad- 
ually increasing pressure, as in the presses of Poizot and Manuel and 
Socin. : 

The presses with rolling cylinders having perforated surfaces are 
modelled after that of Pecquer, who seems to have been the first to ap- 
ply this system in the industry. In his press the cylinders are partly 
inclosed within a closed chest, into which the pomace is forced by means 
of a strong pump. The surface of the cylinder is merely perforated with 
small round holes, but this was found subject to serious objection on ae- 
count of the quantity of solid matter that was allowed to pass through 
with the juice, which it was difficult to remove by means of filters. 
Champonnois and Lechaume improved upon this press, following the 
same principle, and covered the surface with longitudinal openings in the 
direction of the circumference; and into these openings, which are suit- 
ably prepared to receive it, and passing around the cylinders spirally, tri- 
angular wire is wound so closely as to present an almost perfectly smooth 
surface. The openings for the passage of the juice are formed by very 
slight elongation of the wire, due to the pressure to which it is subjected. 
As in the Pecquer press, the pomace from the rasp is forced, by means 
of a strong press, into a close box which covers about two-thirds the 
filtering surface of the cylinders. The axes of the cylinders are inclined 
about 45 degrees to facilitate the removal of the pulp. 

The Lebée press is based upon the same principle; the cylinders are 
partly inclosed, but the. filtering surface is of different and perhaps 
simpler construction. It is made up of a series of movable frames, 
which may be changed at will, consisting of small narrow bars, about 
0.05 inch wide, separated from each other by an interval of about 
0.004 inch. These small bars are soldered together in sets, so that any 
injury to the filtering surface may readily be repaired. In the Cham- 
ponnois press the exhaustion of the pulp was not sufficiently complete 
by means of single pressing, and it was found necessary to resort to 
double pressing, involving the use of two or three machines to secure 
continuous operation, but in the Lebée press this work is automatically 
effected in the same machine, by means of a combination of several cylin- 
ders. After passing between the first set of filtering cylinders, the pulp 
passes under a solid cylinder, rolling upon one of the filtering cylinders, 
after which it is treated with a spray of water, and again passed under 
solid cylinders, rolling upon another filtering cylinder. By this means 
the exhaustion is not only accelerated, but it is claimed to be rendered 
more complete. 

In the:Collette press the filtering surfaces consist of sheets of finely 
perforated copper, fastened only at one end, along the length of the 
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cylinder, so that the other being left free may not be injured on account 
of any extension produced by the pressure to which it must be subjected. 
These sheets are therefore capable of being easily and readily removed 
for repairs. In other particulars the press is very similar in construc- 
tion to that just described. 

In the Dujardin press, lately invented, the cylinders are covered with 
heavy brass sheeting about .08 inch in thickness. The openings made 
in this metallic sheet are cylindrical for a short distance, about 0.26 
inch, after which they expand conically toward the under side, and by 
this means the difficulty of choking the holes is avoided. By a special 
machine used by M. Dujardin for piercing the sheets, he is enabled to 
make the apertures closer to each other than is obtained by other man- 
ufacturers in sheets of this thickness. 

The principal difficulty encountered in the application of these differ- 
ent presses is found in the very large amount of pulp that passes into 
the juice and is found difficult to separate by means of the filters that 
have been devised for the purpose, but this difficulty has been materially 
reduced by the adoption of the process of adding a small proportion of 
milk of lime to the juice previous to filtration. This treatment seems to 
have a tendency to render the solids more dense and less liable to choke 
the apertures of the filters, whether rotary or of other design. 

The same difficulty is found in the use of the other continuous presses 
to which we are about to call attention, but in a less degree. In these 
the filtering surface is generally of flax or jute cloth, made in endless 
bands, and there is less liability of the small particles of pulp passing 
through them. All of them depend upon the principle of subjecting 
the pomace to a gradually increasing. pressure by passing between dif- 
ferent series of rollers, and carried between endless belts of the material 
mentioned above. The first of these presses is stated by Basset to have 
been devised in 1812, but Poizot seems to have been the first to make 
an effective one, and to apply it in industrial work. 

That described by Basset consists simply of an endless sheet carried 
between two rollers held in contact with each other by means of levers 
to the further end of which weights are attached. The material is dis- 
tributed upon this belt and is carried by it between the rollers. Poizot’s 
press is a great improvement upon this simple means of extracting 
the juice. In his first designs he made use of two belts which were 
made to pass between the same rollers, the pomace being distributed 
between them. The belts were carried around a large cylinder against 
which a series of smaller rollers is forced with gradually increasing. 
pressure. After passing these smaller rollers the belts are subjected to 
further pressure by means of another cylinder of the same size as that 
at first mentioned, and rolling against it. The exhausted pulp is dis- 
charged on the other side of the last cylinder and the belts cleaned by 
means of beaters. In the presses of later design only one belt is em- 
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ployed. The pomaceis distributed upon it and it is caused to pass over 
the smaller rollers, being brought into direct contact with the larger 
roller. The pulp falls from the belt after passing between the larger 
rollers, and is collected in a recipient below. In later days, when it has 
been found that work with all presses may be rendered much more 
effective by mixing the pulp with a certain proportion of water and 
repressing, the pulp from Poizot’s press of latest design falls into a 
mixer into which a constant spray of water flows, and it is here thor- 
oughly mixed with the water and distributed at once to the belt of a 
second press. This preparation for second pressing is an entirely auto- 
matic operation, and the two presses and the mixing may easily be super- 
intended by the same individual. 

The Manuel and Socin press depends upon the same principle, but the 
system of rollers is arranged horizontally and consists of five pairs of 
cylinders of the same size. The distance between the cylinders of each 
pair varies respectively according to its distance from the point of sup- 
ply. ‘The pressure exerted by each pair of rollers is governed by a 
strong steel spring the power of which may be increased or diminished 
at will by means of a screw regulator. 

The Leroy press is described by a writer in La Sucrerie Indigéne (XII, 
367) in the following terms: 

The Leroy press, constructed by Messrs. Mariolle Brothers, of Saint Quentin, is pro- 
vided with rollers and an endless sheet upon which pulp is distributed by means of a 
special apparatus called the preparateur, founded upon the same principle as the press 
properly so called; that is to say, in the preparateur the material coming directly from 
the trough of the rasp and equally distributed upon an endless sheet is submitted to 
an energetic preparatory pressing by means of a series of rollers gradually approach- 
ing each other more and more in such a manner as to distribute upon the press only 
pulp partially exhausted of its juice. 

The endless sheet is here a thin sheet or steel pierced with a large number of small 
holes, forming the filtering surface for the juice. In the press the endless sheet is of 
the same nature, but it is doubled, as it were, by a woolen sheet, upon which the pulp 
to be pressed is distributed. Good filtration of the juice is thus assured, and at the 
same time almost all the fatigue is referred to the metallic sheet. ‘ This steel sheet is 
very useful, and the price is not very high. It is, besides, easily repaired in éase of 
accident. 


Mons. V. Piéron has devised a press that is more simple in construc- 
tion than any yet described. It consists of a screw arranged horizon- 
tally within a perforated cylinder of copper, and the whole hermetically 
inclosed in an envelope of cast iron provided with internal channels 
for flow of the juice. The blades of the screw are of copper, and the 
axis of bronze. The blades are in sections, and may readily be removed 
and cleaned. The pulp to be pressed is forced into the cylinder by 
means of a strong pump, and is carried by the revolving screw toward 
the other end. When it first enters the press the pulp is submitted to 
very slight pressure, but the pressure increases as the pulp approaches 
the other end, where it is forced out through a valve so arranged that 
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the discharge of pulp may be regulated at will. A portion of the axis 
of the screw is hollow, and the portion beyond the discharge orifice con- 
nects with the water supply, so that a small quantity of water may be 
continuously added to the pulp at the latter part of the pressing to effect 
a saving in the sugar that would otherwise be left in the pulp. 

To secure effective work with this as with other continuous presses, 
the method of double pressing must be employed, and for ordinary work- 
ing 6 presses are used for the first pressing, and 2 for the second press- 
ing.. For the first pressing the motive force required by each press is 
14 horse-power, and for the second 2 horse-power. The advantages 
claimed for the press is its solidity, slight liability to accident and repairs, 
and small amount of labor required in their management. The work of 
grinding and pressing being altogether automatic, one man can attend 
to both operations. There is no opportunity for the juice to come in 
contact with the air between the press and the liming-vat, and there is 
consequently little or no change. The pulp of the first pressing contains 
80 to 83 per cent. moisture, and 7 to 9 per cent. of sugar; and that of 
the second pressing contains 4 to 5 per cent. of sugar. The final pulp 
represents 26 per cent. of the beets worked. 

On account of the advances it is making in France, the process of 
diffusion invented and applied by Robert, of Seelowitz, in Austria, merits 
some attention here. It finds favor among manufacturers on account 
of the reduced cost of working as regards the employment of manual 
labor, and the larger proportion of sugar it is claimed may be extracted 
from the pulp. But the apparatus of Robert has been somewhat im- 
proved upon with regard to rendering the process more automatic by 
placing the diffusers in a circle upon a platform, to which a rotary motion 
may be applied. They are so arranged that the root-cutter may be 
placed upon a floor above, and the slices charged directly to each dif- 
fuser in turn as brought in place, with no extra handling. Georges 
Dureau, writing of this improvement, and quoting Dantzenberg, says:* 

Desirous of effecting more rapid work than otherwise, and at the same time doing 
better work, there has been constructed a diffusion battery, charged directly from 
the root-cutters. For this purpose the diffusers are placed upon a movable base and 
under the root-cutter, so that the slices may fall directly into the diffusers like rain, 
in such a way as to distribute themselves in the best possible manner for the circula- 
tion of the juice. The diffusers are animated by a rotary movement, which may be 
made so slight that when we wish to work 240 diffusers per day the rapidity of 
motion on the circle will not pass 3}™™ per second. It will therefore be seen that 
the rotary movement will not interfere with the manipulations. 

It follows, from the mechanical movement, that the interval from charging the dif- 
fusers and the different operations up to the discharge is exactly determined. The 
spaces of time for each diffuser are exactly the same, and the workmen must abso- 
lutely follow the rapidity of the apparatus. The manufacturer needs, therefore, to 
place no dependence upon the laborers. He may fix the duration of diffusion and 


make the number of diffusers he desires. On the other hand, the personnel is reduced 
in most factories by about eight men. 


* Journal des Fabricants de Sucre, July 24, 1878. 


144 CULTURE OF THE SUGAR BEET. 


The tubes for juice, water, and steam are placed in the interior of the circle of bat- 
teries, and facilitate by their short length the flow of juices. The space occupied by 
the system is limited, and this is particularly important for those who desire to re- 
move their hydraulic presses. Besides, the cleanliness of the works is always abso- 
lute. Means for closing the doors of manholes have been invented applicable to all 
81ZeS. 

It is in Austria that the process of diffusion has found widest applica- 
tion and has made the greatest advances. Thus in 1867 there were 114 
factories with hydraulic presses, 3 with centrifugal filters, 2 with macera- 
tion, and 2 with diffusion. 

In 1876 to 1877 there were 30 factories with hydraulic presses and 181 
with diffusion. 

Each diffuser of 750 gallons is supposed to handle about 64 tons in 
twenty-four hours, and a battery of 10 would therefore be capable of work- 
ing 65,000 tons or more per annum. 

In France it is stated that during the present season (1879) as many 
as fourteen or fifteen works will introduce the diffusion process, in addi- 
tion to the five or six already having it in operation. It is considered 
that but for the high price to be paid for the patent rights and the pres- 
ent depression of the sugar industry in France the method would ex- 
tend much more rapidly. 

It is stated that the process of Robert requires not more than five or 
six workmen to manage it, but it is claimed that by means of the rotary 
arrangement of the diffusers mentioned above this number is reduced 
to two or three. It is also claimed that the process will secure to the 
manufacture an increase by about 1 per cent. in the amount of sugar ob- 
tained. 

One of the objections urged against the process has been the time re- 
guired to extract the juice, but this difficulty has been to a great extent 
remedied by application of heat to the water employed in the diffusers, 
or to the material itself in the diffusers ; but while this reduces the time 
for extracting the sugar from the slices, it also carries out a larger pro- 
portion of organic matters and saJts, which have the well-known tend- 
ency to increase the proportion of molasses obtained at the cost of the 
yield of crystallized sugar. 

It would be of interest and importance to note the comparative value 
of the different methods we have described, and we give below some of 
the figures by which this may be determined. The value will depend 
upon the cost of apparatus, the labor required in management, the steam 
force employed, the quantity of material that may be handled in a given 
time, the degree of extraction of sugar, the total cost, and the value of 
the residues. ‘ 

With the limited time and means at my disposition while in France it 
was impossible for me to obtain complete data bearing upon these points, 
yet it would appear that, all things being considered, power and labor 
required and convenience of management, some of the continuous 
presses will find favor among American manufacturers who may desire 
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to attempt the introduction of this industry, which has proven such a 
valuable source of profit to both the capitalists and the laboring classes 
of France and other portions of Europe. In this connection however, 
the conclusions arrived at by M. Durin* in his discussion of the efficacy 
of the processes of extraction by means of hydraulic presses, continuous 
presses, and diffusion will doubtless be of interest. He finds that: 

By hydraulic presses, with beets of 10 to 10.50 per cent. sugar without washing or 
maceration of the pulps, the loss of sugar in extraction per 100 pounds of beets may 
be valued at 1.70 to 1.75 pounds. This loss would be greater with very rich beets and 
less with poor ones. 

By continuous presses, and kneading at a temperature of 50 to 55° C. during 10 min- 
utes, with a quantity of water equal to 120 to 140 per cent. the weight of the pulp of 
the first pressing, and working beets of 11 to 12 per cent. of sugar, the loss in extrac- 
tion per 100 pounds of beets is 1 to 1.10 pounds of sugar. 

By diffusion the total loss in extraction per 100 pounds of beets is 0.50 to 0.55 
pound of sugar, and by compressed air this may be reduced to 0.35 to 0.40 pound. 
The juice of diffusion is purer with regard to saline and organic matters than juice 
from the presses. 

But Champonnois,t comparing the results obtained by diffusion and 
continuous presses, and taking the figures given by Walkhoff and those 
published by Vivien for the efficacy of the diffusion process in Ger- 
many, and the figures obtained by double pressing with the continuous 
presses in France, deduces the following table: 
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The higher yield in the second case with continuous press is the re- 
sult of hot maceration before second pressing. And according to Viv- 
ien, the loss per 100 pounds of beets worked by the continuous press 
of Manuel and Socin after second pressing was but 0.925. 

The farmers to whom the residues of the factory having a feeding 
value must be returned to be utilized will naturally inquire which of 
the processes mentioned will yield a pulp that will give the highest 
net return in meat or milk. This matter has been pretty thoroughly 
determined as regards the residues from the hydraulic presses and the 
diffusion processes, but concerning the residues from the continuous 
presses such information is wanting. If, however, we make allowance for 
about 10 to 12 per cent. more of water, the latter contain, their average 
composition must be much the same as the pulps from the hydraulic 
presses. In an article on “ Beet-root pulp,” Professor Voelckler, of Lon- 


* Journal des Fabricants de Sucre, April 16, 1879. 
t Journal des Fabricants de Sucre, March 28, 1878, 
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don, gives the results of his analyses of this product from various sour- 
- ees, and we have collected them in the following table: 
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The following will show the results of Corenwinder’s analyses of 
French pulps from the hydraulic presses : 
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Tn this connection the following abstracts from the tables of Settegast, 
in his work Die Thierzucht, quoted by Graudeau in his Instruction pra- 
tique sur le calcul des rations alimentaires des animaua de la ferme, show- 
ing the composition of various residues from the sugar-factory having a 
feeding value, and of few varieties of hay, will be of interest and value. 


RESIDUES FROM SUGAR FACTORY. 
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DIFFERENT KINDS OF HAY. 
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Ray grass ......----- 2222-2 22-22 eee ee eee ene 11. 23 8.0 2.80 | 44.58 | 25.45 7.95 5.9 
PEED 2 = occa cing ea ee anil or = mim ce 14.3 9.7 3.0 45.8 22.7 4.5 5.0 
GO ClOVED, i scp 425 od ones bere seweteactes LY 18.38 | 12.97 2.18 | 386.16} 24.45 5. 86 2.9 
Lint ee Se ee eee 15.07 | 14.76 3.02 | 35.65] 24.08 8. 42 2.5 
PRIOR et eee ees sare nee ) BETTS 14.3 8.9 2.3 | 39.1 | 32.6 5.1 4.6 
Average of all grasses . .....--..---.--..--- 14.3 9.5 2.6 41.7 28.7 5.8 4. 66 
‘ 
DISTILLERY REFUSE. 
ROM COM NAS Nese ena se seen pine sacecs 90. 61 1.98 1. 04 4.95 0. 99 Cy: 87) eee: 
Men eyes mnt. Poe SO Se te ie 92.16 1. 64 0. 34 4.30 1.17 Orso Sieh 
ram: beer maghine o- 5-275 > <-asteeanes an50\p = 96. 74 0. 73 2. 08 2. 08 0. 32 0; 13 nse 2 


From this it would appear that in order to secure in pulp from the 
presses the equivalents of hay from the sources mentioned there will be 
required— 


Tons pulp. 
ion eee matey” 5 80) PL PO O02. G2. ete nb wester essen ae sse eee 24 
Hor lttonguumnothny: hay ste Oy eer cea ee 2s Ue Se eee ee tee = eee 3s 
For,1 ton ayetage of all eragses - «2. <<. --jysaeend ener enseran= sapqrcecnta* oo -8 3 


With a crop of 20 tons of beets per acre, therefore, the yield in feed- 
ing material is by no means insignificant. 

Now, concerning the relative value of pulps from the presses and 
diffusion, we may quote a review of the late work of Dr. Petermann, the 
able director of the agricultural station of Gembloux, bearing upon this 
subject, and published in the Journal @agriculture pratique, 1879, p. 13: 


These residues are far from having the same value according as the beets are treated 
by the ordinary method (with presses), or by the system of diffusion. In the first case, 
the roots being submitted to rasping, the cells are torn, and the saline and albuminoid 
matters are mixed up with the sugar in the juice by the action of the press. In the 
second case the cells are preserved intact in cutting the beets in thin slices, to be ex- 
hausted with tepid water. The residues from diffusion are almost free from sugar. If 
in the dry state they are more rich in albuminoids; in the fresh state they contain a 
larger proportion of water and are much less nutritive, as the following analyses by 
Dr. Petermann will show: 


Diffusion. Ordinary press. 
Composition. 

Fresh | Composition | Fresh | Composition 

pulp. jof dry matter.| pulp. jof dry matter. 
DELO TRC 2 a' 5 co bra ae ae ee aie = ie oie aleis a sin =o ENS = Ses ere 72.48) |x coer eee 
PMIMMIMINGIG MACCOIS,...- o>. dae ceoscescceece sacs ececs=s 1.08 10. 70 2.18 7.92 
WANE LOTR Go 2e ~ oc20claae ebeeee tee eee is ancien 0. 08 0.79 0. 30 1. 09 
MUHeMILE ONOUA, . - = .--sasea= en eatenemeasarisiac caaee == 
eatin PONE LEIS ca cca ocec ce bateaeee duet acweceme dee 6.18 60.76 | 15.93 58. 08 
MIME THL WISTLCIS = nov ooo cbc cace semen eeee es cnsnee hae HELA OED! 7.14 3. 29 11. 87 
Cb In ES. A” a eee Oe ee erence. eee 2. 08 20. 61 5. 79 21. 04 

100. 00 100. 00 | 100. 00 100. 00 
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Dr. Petermann says that, ‘‘Comparing the residues of diffusion with those of tho 
presses, we see that the first are much more watery and less rich in nutritive princi- 
ples than the latter. Therefore, the cultivator cannot expect from an equal weight of 
slices and of pulps the same effect in fattening. By 1,000 pounds of the residues of 
diffusion he acquires in round numbers only 10 pounds of albuminoid matters, 1 pound 
of fat, and 61 pounds of non-nitrogenous extractive matters, while in the residues from 
the presses he will furnish his cattle with 22 pounds albuminoid matters, 3 pounds of 
fatty matters, and 160 pounds of non-nitrogenous extractive matters. The grower 
should not therefore pay for the slices (containing 90 per cent. of water) more than 
half the price he pays for the pulps of ordinary presses.” 

But the system of diffusion constitutes a manifest progress, not only in an industrial 
but also in an agricultural point of view, a progress which should be considered»in 
comparing the two above analyses giving the composition of the dry matter. In fact 
(we quote textually from Dr. Petermann) it preserves to agriculture, and in the form 
of a suitable food, the millions of tons of albuminoid matters, which, in the work of 
the presses, are lost to it, or of which only a small proportion is restored in thescums. 
Thus a factory which works, according to the old system, 20,000 tons of beets restores 
to agriculture 3,500 tons of pulp, or, according to our analyses, 76.3 tons of albumi- 
noid matters, while if1t adopts the system of diffusion it produces 14,000 tons of pulp, 
which, holding 1.08 per cent., contains 151.2 tons of albuminoid matters. The 20,000 
tons of beets which agriculture has furnished to the industry contain 200 tons of al- 
buminoid matters. In the first case the loss is 200—76.3=61.8 per cent. ; in the second 
case, 200—151.2—24.4 percent. If we apply these results to the calculation of the 
production of an entire country we recognize how much the interests of agriculture 
are allied to the progress realized by the sugar-producing mndustry. 


Dr. Petermann recommends that farmers take into account, in the 
calculation of their rations, the difference between the composition of 
ordinary pulps and pulps from diffusion. They should also associate 
with the latter a larger proportion of dry fodder, in order to avoid the 
inconveniences which result from too watery food. 

The feeding values of residues from the two processes mentioned for 
extracting the juice have been determined by direct experiments by Mr. 


Simon Legrand at Bersee (Nord), and we give below the results he ob- - 


tained. They show that if the modification in price recommended by 
Dr. Petermann be allowed, the profits secured by fattening cattle are 
greater by use of residues from diffusion than with residues from the 
presses, and with an equal expenditure of money the fattening is much 
more rapid. 


‘ty 
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Comparative table of feeding cattle with pulps from hydraulic presses and those of the diffu- 
sion process on the farms of Simon Legrand. 


Pulps. 
Hydraulic presses. Diffusion. 


.Oxen. Bulls, Oxen. Bulls. 


Ter OL ANIMALS .- Peas -seaenees tase cee oeel ust coe essen ete 40 20 40 20 
Mateo: entry to stable . << <2. ae ant a <b ecep sans ins ee555- March 15, 1878. November 9, ae 
08 


Average weight on arrival, per head. pounds. - ; 1, 018 1, 166 , 122 
Purchase price, per head.-.........-.---.---.. ---dollars..} 101.35 | 69. 05 104. 95 77. 20 
MEMCUSL; POL POMNG Voateee sss a~ oneesoae sce e eee cents. - 9.3 6.8 9.0 6.8 
Food: 
Pulp (at $4.40 per long ton and slices at $2.50), per head 
anid RENO SY, cee sec. teen Pa ean ee ee ee pounds.. 99 99 165 165 
Linseed cake (at $2.18 per hundredweight), per head and 
MOL OAV. ese J can 9 ot mead oh Sede are eee pounds. - 4.91 4.91 4.91 4.91 
Hay (at $0.637 per hundredweight), per head and per 
WOU RY dhe cate ce aeles'saty ~ |) ipte ea aoe eese Raat see pounds. . 3.3 3.3 3.3 3.3 
Cost of food, per head and per day ..--..--...--.. dollars. . 0.33 0. 33 0. 316 0. 316 
Cost on leaving, per head.........-...-...- #5 tases do....| 136.66 104. 35 134. 64 106. 90 
Days in stable from arrival to departure .......-....-..-..--- 107 107 94 94 
Ey aes Ol CEP ARLNTG e145. cyt oxo ck GIO 2. Lee towed bent odcp es! July 1, 1878. February 11, 1879. 
Excreta, at 10 cents per head and per day .---..-.--- dollars. - 428 216 376 188 
Average price of sale, per pound live weight ----cents. - 9.8 9 10.5 9. 25 
Average weight on leaving, per head ...-.... pounds.. 1, 439 1,375 | 1,468.5 1, 879.4 
Average value on leaving, per head........ -dollars..| 150.99 123. 20 149, 55 125. 40 
RONG; ICL MOST BEONG noes eon, no ndece nse on senn<sc'e- do... -. 14. 33 18. 84 14. 91 18. 50 


Among French farmers it is considered much better to feed the pulp 
to sheep and cattle for production of meat than for milk. Horses will 
not eat it. The daily rations of beet pulp given to sheep and cattle 
vary, but the amounts generally considered most favorable are about 5 
pounds per head for sheep and 50 pounds for cattle, in admixture with 
hay, seed-cake, corn-meal, or other food. The pulp is stored for preser- 
vation in trenches or silos, and for this purpose it is mixed with about 
one per cent. its weight of salt to prevent it from entering into putre- 
factive fermentation. 

But the other residue of the factory, the molasses, has always been a 
source of loss, and to such an extent that it may be considered the bane 
of the manufacturer. To obviate this loss and to secure in the factory 
the sugar that now finds utilization in the distillery has been the sub- 
ject of close study and the basis of innumerable experiments, some of 
which have given fruitful results; and in later days some of the methods 
devised bid fair to find industrial application and to do exceedingly 
economical work. 

It is scarcely necessary here to call attention to the method of Du- 
brunfaut and others for separating the mineral impurities, which have 
such a deleterious effect upon the crystallization of the sugar, by taking 
advantage of the principle of osmosis, for this method has long been 
known and has been applied with tolerable success in the factories of 
the European continent. But we may call attention to a modification 
in the application of the process, which appears to be an improvement, 
and which is based upon increasing the colloidal properties of the cane- 
sugar, thus preventing its passage through the dyalizing membrane, or 
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at least reducing its power to pass through. The modification consists 
in the addition of a small quantity of milk of lime to the juice before it 
passes to the dialyzer, and is said to produce a wonderfully good effect. 
It has also been found of great advantage to increase the temperature 
during the process. By these improvements it is claimed that the work 
is more rapid, there is a minimum loss of sugar, and the liquid obtained 
is much purer. 

But the latest methods which have been devised, and which are at- 
tracting great interest in the sugar manufacturing circles of Europe, are 
those based upon treatment of the molasses with lime in various ways 
for the production of a basic sucrate, which may be freed from the min- 
eral and organic impurities by washing with alcohol or hot water, and 
worked through the regular processes in the factory for separation of 
the sugar after saturation with carbonic acid. 

These new methods are styled elution or substitution, according to the 
mode of applying the lime and treatment of the sucrate obtained. The 
elution method consists of adding quick lime to the molasses in quantity 
sufficient to produce a pasty mass, which becomes very hot, and upon 
cooling hardens; or slaked lime is employed, and the mixture heated 
to a temperature of about 220° Fahr. The sucrate formed is broken 
into lumps and treated with successive portions of dilute alcohol to sep- 
arate the alkaline salts and other mineral or organic impurities, and the 
purified compound after being freed from alcohol is sent to the satura- 
tion pans to be worked with the juice from the presses or by itself, as 
the case may be. 

The substitution method depends upon the insolubility of the sucrate 
of lime in hot water. In practice, a quantity of thin milk of lime is 
added to the diluted molasses in quantity slightly in excess of that re- 
quired for the formation of the sucrate, and the whole heated in closed 
vessels under pressure and at a temperature of 220° to 230° F. When 
the sucrate is formed the hot mixture is passed through filter-presses 
and the solid matter separated. Each time only about one-third of the 
sugar contained in the molasses and the mother liquor from the filter- 
presses, after addition of molasses, is treated a second time. The 
mother liquors are thus returned and successively treated until they 
contain about as much of potassic salts as the residue (vinasse) from the 
distillery, when they are discarded to be employed for the extraction of 
the potash or for direct utilization as a liquid potassic fertilizer. It is 
claimed that sugar remaining in the waste liquor represents about 6 per 
cent. the weight of the molasses treated. Dr. Stammer, the great Ger- 
man authority on sugar manufacture, considers this latter method the 
most efficacious and economical of any yet devised for separation of the 
sugar from the molasses. This view is, however, stoutly combated by 
the inventors of the elution method.* 

The sucrate from the filter-presses, like that from the other processes, 


*See Journal des Fabricants de Sucre, August 20, 1879. 
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is mixed with the juice from the presses in the saturating-pans or is 
worked by itself. It is suggested that the method may furnish work 
for the factories during the idle months. 

The methods thus briefly described have not yet been extensively 
introduced in the factories of Europe, but they bid fair to bring about 
important modifications in the modes of utilization of the molasses to 
the profit of the sugar manufacturer, and special inquiry concerning 
them will doubtless be of interest and value to those engaged in the 
sugar industry. 

Those who may be inclined to invest their capital in establishing fac- 
tories for extracting the sugar from beets in this country will naturally 
inquire what will be the amount of money required and the average cost 
of working, and I have endeavored to obtain as far as possible the neces- 
sary data, but I am quite aware that the figures I am able to present are 
in many respects incomplete. They will not, however, be without inter- 
est and value. 

It is a generally accepted fact that the smallest quantity of beets that 
can be handled each year with profit is about 6,500 tons, requiring a 
factory capable of working up about 50 tons of roots per day of 24 hours. 
To erect and equip a factory of this capacity in this country would cost, 
in round numbers, about $55,000. I shall not give here the details of 
this estimate, because in most eases it will be found more advantageous 
to establish on a larger scale, and the estimates I have therefore pre- 
pared are for factories capable of working 100 tons of roots in 24 hours, 
or from 10,000 to 12,000 tons per annum (or working season of about 
four months). The figures I have been able to obtain in this connection 
are as follows: 


Estimate of cost of machinery and apparatus for a beet-sugar factory capable of working 100 
tons of roots in 24 hours. 


EXTRACTION OF JUICE, 


(a) By Manuel & Socin continuous presses : 


1 root-elevator with gutta-percha belt, complete..---...---..----.--.--+---- $460 
IRR Mess WU SRARRNEST ESTUARINE. gn cen sta nie Se ie Se a ee a 776 
1 root-rasp, with two drums 12 inches diameter; independent movement of 
plungers and patented pulp-strainer,..-.. ..-.-. ..---. - 2-2 .-20 -2-nee ences 798 
Bextra Crum complete no. 3250 ose pce thae! Vatt odo ate dp emyhd oe wees 189 
pees DOKGS. COMPLCGG a ic Bs 8 oe ear et on stile 53 
(Eg Pe aS ee CORRE SeE eae Ie Se Oe Oy Se en, OE, Pa 85 
1 pump for pulp, with 2 cylinders 6} inches diameter, 10-inch stroke .....-.. 945 
2 Manuel & Socin continuous presses, with perforated cast-iron rollers, each 
A, RE EE ie PSP Bee re Ce Se een ee 5, 880 
1 screw-conveyor for conducting pulp to receiving-vat, about.......-..-.---- 180 
1 non-condensing engine, 12-inch cylinder, 24-inch stroke........---. asese 1, 386 
1 transmission of power, complete, about,......----.---.-.----.------------ 1, 220 


Total approximate cost of Manuel & Socin continuous presses, with re, 
CURLEOIBOTI LS Sh] Os ACORRSOTIONS 26 Foie ca ciaeinoe-e Roa a serch sue eee 11, 972 
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(v) With Piéron continuous presses: 


1 horizontal engine, 18-inch cylinder and 36-inch stroke, complete......-.-... $1, 700 
1 elevator and root-washer and stone-separator combined, complete ......... 700 
1 rasp, with 2 drums, automatic plungers and oiling-boxes, pulp-trough, and 

Pera arunt, GoMmplebe... 1S). 22204. Soden sete eter Mee ee ee Meee ae ss 3 700 
1 continuous preparatory press, Piéron system.....-.--..----------....----- 900 
5 Piéron continuous presses, 2 for second pressing, at $700 each........-.---. 3,500 
2 closed screw-conveyors between presses for first and second pressing, with 

BIOWALOL, COMNMCUC n-ne teme om oe aa spew ne iain nS oes Sica ee ee 480 
1 open screw-conveyor, for removal of pulps for their discharge from press, 

AOI Ie 8 25 oso SHS UOU. OOS S00 JAS SOPIUOLGOS QUO AH SESH eSEbSoeRe ss eG ccc oe - 280 
iecreen for retaining foam om juice j... 25008 0 OL So Se 360 
Epumptor injection: of water, to press. - sc222: sais 4. a}. sce eee 100 
Transmission of power to rasp and presses, about...-..-.....---.----------. 700 
Copper tubing connecting the continuous presses. ........----------.----.-- 240 


Total approximate cost of Piéron continuous presses and requirements 
ANC sACCESSOLIES os se). < Bane eepaeianeemh SUR e see on oo ess Sal eee 9, 660 


(c) With hydraulic presses : 


APTODL-CLEV ALOT, aacin comm nis = aac atd sic oce sind aro tsid ee owe aso heee coats is eae epee 460 
IESG A A Ot ge Sa Bees OE AROOr CSAS Cr Boer Mt near Semo= erandeeas cHeer- 776 
DStaap, 2 drums ts-inch diamever.. 2. s205 setniss= > tome ee aco ren es eee ee 798 
Pevetes Cru, COMPIOUG.. 26 enc cn-nr era nceene ce eme® ant cone pee tee. eee 189 
yneoling Woxds Cextra)ias. to. 22 g7o2 eee RAE ee A ee 53 
apenas | Os0t - ayer. s-269-f2Us- dies. 2-2. Lee ee: ee eee ee oe 85 
limechanical filler (netleteur) 2. ict $iac Ke po acaci te cee see Steere ee eee 126 
imechanical preparatoryspless 2-52 2S wee ees = Bee eeaee chee eee eee 504 
6 hydraulic presses, cast and wrought iron, with piston 12 inches diameter, 
EGU C2 Ae tin ap ee Sa lal PR A erst I fa bli lates Papen 2, 520 
1 battery of injection-pumps, with 6 cylinders for 6 presses...--...---.------ 1, 156 
1 non-condensing engine, 124-inch cylinder, 24-inch stroke....---.--..------ 1, 386 
Transmission ‘of power, about is. 2-22 vos See ee eee ee 1, 220 
Approximate cost of hydraulic presses and accessories......-------.-- 9,273 


(d) Robert’s diffusion process : 


Mhroot-ele VabOR. (22 ire = Wace asia) Scins Gains eee wits seen se tees Gate eee 460 
1 root-washer and stone-separator, complete..-.-...-...-.---..-..---------- 856 
1 root-cutter, horizontal plate, 44 feet diameter; 24 boxes of knives, of which 

lojare:tor exchance Pits o Sus AAS. or hee seo cecl chs wens Lee ees eee 735 
10 diffusers, each of 440 gallons capacity, capable of holding 2,640 pounds per 

charge, each $504....-.-...- Rees ec Stott creat Sen Coe el eee oe 
10 heaters (calorisatewrs), with 5 feet 10 inches steam coil, valves, stopedoks) 

tubing, and accessories for connecting with diffusers, each $252...... ...--- 2, 520 
Girdled iron tubing, adherent to the battery of diffusers, about....-.--..---- 560 
Copper tubing for conveying steam to and from diffusers, about --..-.---.----. 300 
1 wagon of perforated plate, with circular track...-....--..-----. -21.----- 320 
1 elevator for exhausted slices, complete... 2.2.22... Jee. ele re 525 
2 Klusemann’s presses, for slices, each $525..-.2./..--. 2c e oie. 622-2 e ee 1, 050 
1 reservoir for compressed air, with tubing, safety-valves, &e., complete... - 126 
Transmission-of power, -complete;' about.) 22. 0 tr cee 1, 000 
1 pump for compressed air, 104-inch cylinder, 12-inch stroke, with special en- 

gine, of 9-inch cylinder and 12-inch stroke, complete ..--......----------- 1, 060 


Total approximate cost of apparatus and requirements for Robert’s dif- 
FOBION' PYOCOSS ets coe cece dee eee oe ee nates owe mers Sas nue meaner a cite 14, 552 
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(e.) Rotary diffusion battery, capacity 140 to 150 tons of roots in 24 hours: 


Ampot-clevaiar, complete... <.2. 06... cmwod wpb cqucn- 55i5- sae See ees $440 
SERDOL-WASDOL, COMPlGbG sae seicmers- Se ye swe Je aeis sek 2) Soe sea ee Aaa Se 320 
INC ollas-stOne Separator Jootie-. << -- <= qeetece \eelae te cees Sasae aoe uSseop == 350 
1 root-cutter; 8 boxes of knives, with 16 boxes extra for exchange -.-.---.--.-- 1, 000 
1 complete system of rotative diffusion (patented in Prague), patent rights 
° 5.5L TDG 5 eee So TE ae RE rae Cea Se ee Beene oS 9, 000 
Transmission of power, complete, about ..........-=----+----2 .--.-.)---- = ee 960 
Various vats for holding juice and milk of Mme.-..-.....--....-..---..----- 225 
Total approximate cost of apparatus, machinery, and accessories for 
Syste) Gf remeby Gsiinnren v2), J. See bite C0 2 est So ee 12, 305 
PRODUCTION OF GAS. 
1 metallic fixture for lime-kiln of 175 cubic feet capacity .-.--.--..-.--.-.--- 680 
Bgas-washer No. 1.2. ni-- cee anes ejo asice Snem anion nied seme bow r=! <<a s-se=is- 215 


1 blowing apparatus, with special motor, comprising 1 air-pump, 24}-inch cylin- 
der and 16-inch stroke; 1 horizontal engine, No. 4, with 9-inch cylinder.... 1,796 
1 tubing, complete, for conveying gas from furnace to washer, the blowers 


EM STOR PANIA, BDOUG oo = = nao cone oe sae toa ae ina ns as meee enka eta 520 
SATURATION. 

1 horizontal pump for juice, for forcing juice to the first saturating-pan; 1 

pump for forcing juice to second saturating pan.-......--.-...---.-------. 546 
6 saturating-pans, complete, capacity 600 gallons each, about .....--.-...---- 2,760 
G floating regulators, No. 1,,each $32.22. i253. lei isles ele 192 
Gaecantmr vain, complete, about... : .....--....--22...-- ss. .#bes see sees 566 

SCUMS. 

2 monte-jus of 330 gallons capacity, complete, each $210 .....-..-.....-.-.-- 420 . 
 PeinGks misorpressos, eset $336. 5 fe a8. a os nds oe. So os as oe oe 672 
FILTRATION. 

4 bone-charcoal filters, 8 feet 3 inches high, 3 feet 11 inches diameter, each 
REE SIRT Tero Se 3g oe Os See en ea Be eee oe aed 752 
Maeicr 10F roleaGne Sirips, COMPpleve.- ~~ ok te ne oon co anno na gape 336 
EVAPORATION. 
1 apparatus for evaporation in vacuo at a low temperature and with triple 
PROUtR GOIN IOLG se = 5 ne age aetna es Ree ee ee ee een ners caaeeee 6, 300 
iumjection-condenser,, Nowia- 22222 it S633 203 - Set .SISSSE LUIS SES Ee 105 
1 tubular reheater of about 390 square feet of heating-surface..---.......-.- 568 
1 mechanical system for horizontal air-pump, comprising 1 non-condensing 
engine, 1 double-effect air-pump, 14-inch cylinder and 20-inch stroke ------ 1,790 
1 system of pumps for juice and sirup for the service of the triple-effect pans- 546 
1 receiver of exhaust steam, with safety-valve, forming escape valve, and 
Seeeesure- neue Hot ah 4-4 pean. 525-552-°2 55-22 for Sol Lr ils oss ee nee 250 
BOILING. 
Le LET PTO GT bree Soe ire SEES SER BEES 6 SOE ES NR Se a 1, 932 
1 injecting-condenser, No. 1; 1 safety vase, No. 1----..-----...--.-..-.----. 273 


1 mechanical system for horizontal pump, No. 1, comprising 1 horizontal non- 
condensing engine, 1 double-effect air-pump, 11}-inch cylinder, 152-inch 


SUTOKE .... .--- cone wae n nn mann enn e ooo = oon ns Sees EEE SSE e es Je eth shee 1, 365 
PURGING AND CLARIFYING. 

Pmachme for dividing: the: sugar: s1s 22s 222 ssscsSrsssse tee lle tlre ee ace 210 

3 centrifugal filters (improved), each $290 .... ..-.--..-.-----.------ -------- 870 

1 non-condensing horizontal engine, 9-inch cylinder, 15-inch stroke......... 880 

Lhorizontal pump for molasses ......... ..--25 --- 4 2 none nnn e ee noe nns co eene =e 290 


1 transmission of power from engine to apparatus, about..........--....--.- 650 
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BONE CHARCOAL, 


1 bone-black washer, with screw 13 feet long.... .---..-.-..2--. 0222-2 --2e-e 
1 metallic portion of revivifying furnace, with 20 rectangular tubes -....-... 946 
1 cylinder for washing bone-black with steam .............----- 222-2. .----s 210 


Transmission of power in hone-black department, complete, about .....--. -. 252 
WATER AND STEAM. ; 
1 mechanical system for pumps, variable ; 2 semi-tubular boilers, with 1,498 
square feet of heating surface, for setting in brick, with safety-valves, steam 


Ld DreMsnre Pans, GACH ES, TOU oo a. oe cece a wee aes oe 6, 320 
1 feed apparatus, with mechanically closed valves-...-....-. wsanchealsetatioaae 580 
1 direct steam conduit, placed above the boilers, about...-.----..--.--.--.-- 420 
SRMRREM-NVALCT TOCOLVED <r. 6 = - 2 nn aoe mone noe peewenssewen oags eas n eee 210 
CRYSTALLIZATION. 
2 vats for first crystallization; 55,000 gallons of vats for the second and third 
crystallization, in rectangular vats of 6,600 gallons each, about.........--. 3,360 
INCIDENTALS. 


Vats for sirups and lime, straight copper tubing, prepared copper tubing, cast- 
iron tubing, wrought-iron tubing, bronze stopcocks, iron stopcocks, snndries 
for construction, iron chimney for boilers, iron flanges and bolts; totalabout 7,300 


Total approximate cost of apparatus, machinery, and accessories for 
extracting sugar from the juice .... --.- 2. -- -2-- o- ane eeinene apne ee 

To these figures we may add about $25,000 for cost of packing and 
transportation of machinery, apparatus, and accessories, and erection of 
the buildings, &e. 

The cost of extracting the sugar from beets will of course vary ac- 
cording to the facilities with which the works are provided. A writer 
in a Jate number of the Journal des Fabricants de Sucre gives the follow- 
ing estimate of cost of working in France. He remarks thatit depends, 
1st, upon the method of supplying the works, distance from supplies of 
coal, limestone, &c.; 2d, upon the relation existing between the capital 
employed in the work and the number of tons worked; 3d, upon the 
more or less improved machinery, apparatus, &c. 

The estimate he makes is for a factory working by the diffusion pro- 
cess, or continuous presses for extracting the juice, having a capacity 
for 20,000 tons per annum, and representing a capital of $100,000. He 
then fixes the cost of manufacture per ton of roots as follows: 


LETS 2 ee eee noe Snr ee PP NeRE UP ee ney eRe enc ee $4 00 
NDP OD Es ie te an oe ei pi eS ee ea 80 
SPGAIPIMBARCOKO. 21. - o.st25 op cibe ge sacinaceb ie ates wusae emer as eee biies dee ee 80 
MRGTVLOMTONS 52 Oo /2. = 2 ajerctela eee eee oy ous Seam Dee UAE ec eee ee 70 
ea RE Ea tin 2 mo Sininad Swine adie Rac wae asin wee diane, Menai: baer 40 
Pienera leek PENSOS). <2 25a cis einwSe SAE aes s mean aan es eee eee 50 
Interest and redemption, of capital. 2: 252 ecerercpemreeesa-nt-erebenrseeeeee 40 
7 60 
He admits as the product: 
Sugar, 121 pounds, a6 $5,454. Det CdId ARENA QCA. wk a cede eee $6 60 
Molasses, 66'pounds, at $0.91 .... ---2 2522... os. epee ede pebeereeee 60 
MLD. 2 Sale te MOSS SS OS 3S. a) SO Saal ao a et ie 50 
Soums from defecatiow, - dh 44.-u%. -<sjcis bes cbse eee op tices lad aeeoet wales 05 
7 7 
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In this estimate he admits a yield of sugar of all grades of 5.5 per 
cent. the weight of the roots, and fixes the selling price of this sugar 
at 60 frances per 100 kilograms, or $5.454 per 100 pounds, but he con- 
siders that this price should, on account of the variations in market 
rates, be fixed at a lower figure, or 55 francs per 100 kilograms, and this 
would cause a loss of 30 cents per ton of roots worked. 

He claims 5.5 per cent. as the average yield in the French factories, 
but it is evident that in very many it is higher than this. In case of 
higher yield, the cost of extraction, and the quantity of the bye prod- 
ucts obtained would be about the same. Supposing the following 
gradation in the yield of sugar, and the selling price 55 franes, for the 
different yields of 6 per cent., 6.5 per cent., 7 per cent., 7.5 per cent., we 
should have, respectively, as profits per ton of roots worked, $0.15, $0.70, 
$1.25, $1.80. 

These figures do not seem so favorable for the manufacturer as those 
I have been able to obtain directly from French manufacturers, through 
the kindness of Prof. B. Corenwinder, and M. E. Macarez, of Lille, and 
embodied in the following table, showing the cost of working, and the 
results obtained for a series of four years for the campaigns of 1873~74 
to 1877-78, inclusive. 

The table will explain itself. 


Statement of expenses and receipts resulting from the transformation of one ton (2,200 
pounds) of beets into raw sugar, Nos. 7-9 to No. 13, molasses at 40°, and other residues— 
the beets delivered at the works, the sugars delivered at station, molasses and other residues 
taken at the works. 


[The figures of the tables give the averages of four factories, producing annually about 10,000 sacks 
(220 pounds each) of raw sugar, and working by means of new processes and machinery, double satu- 
ration of the juice, triple effect for the evaporation and boiling for crystallization (cuite en grains) 
of the sirups.] 


DETAIL OF EXPENSES FOR ONE TON (2,200 POUNDS) OF BEETS. 


Nomenclature of the principal general costs 1873-74. | 1874-75. | 1875-76. | 1876-77. | 1877-78. 


of manufacture. 


ParchAase: Of MOS sae See ee Sore eee eee eee $4 00 $4 09 $4 07 $3 76 $4 11 


Way Of laborers) <2-\f25 case psose sess aisssconsseee sui 76 74 17 71 72 
Bemploy6s;. J =452 4 sect 9254 sb '9- 9 4s bes - sand ee~ - 83 18 17 16 18 18 
MICO ON DAIS oc eee se home Seeeecan snssccceseeean = 02 02 02 02 02 


Discounts, interests, commission 
Limestone and coke. ...-- MELE abba J. 
SU GaL ese oF fo. 2 eh 2 ese A 67 70 56 56 


Syiy Nae Pee pe | ally (As YA A oe ne ¢ a 7 07 6 68 6 89. 


* The duty on sugar, equivalent to 73.50 francs, $14.90 per 100 kilograms (220 pounds) of raw sugar, is 
not comprised in the figures noted here, neither in the expenses nor in the receipts. The public treas- 
ury accords four months of credit to the refiner, who is charged with the payment of this tax, and it is 
not therefore included in the price of sale. 
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DETAIL OF PRODUCTS FROM ONE TON (2,200 POUNDS) OF BEETS. 


1873-’74. 1874—'75. 1875—’76. 
Te ees 
b= oo ~ oo 
a el Total. I 23 Total. 
& .Y) & Ay 
Pounds Pounds 
-| 124.74 | $11 04 | $6 26 | 128.26 | $11 78 | $6 87 
79. 20 2 78 100) 74.80 2 26 ed, 
-| 517. 00 2 08 49 | 517.00 213 50 
125. 40 2 00 15 | 114.40 | 2 00 10 
Manures and other matters | 176. 00 05 04 | 118.80 05 03 
Motaly: asses soe sles Paltee oot 22.404 7 O40. fds S 8:27 (ee ae 
1876-'77. 1877-78. 
B | Ss, B | Ss 
~~ oo + oo 
i 23 Total. 8 a Total. 
& Ay & AY 
Pounds Pounds 
SL hae oe i ee ee 2 Se ae 97.68 | $13 76 | $6 11 | 133.65 | $12 06 $7 33 
PIUIENBOS tee oso See nee foe nes eee, ere 69. 96 2 30 73 | 77.88 2 50 89 
LEEDS) | SS eee 9S Sole eee |S Ae ee ee eee ae oe 572. 00 2 30 60 | 585. 20 2 24 59 
Ens Ol CALPOURLALION os 5. ceo: ance ccoccroces cee. 129. 80 2 00 12 | 151. 80 2 00 14 
Manures and other matters ......-.----.-c.csce0s--- 220. 00 05 05 | 220.00 05 05 
aN LaMe see. Ia Sae Secs aisatoa be tes ser neeas cul ecemek cleus ase eg Paid ey 2 9 00 


* Per quintal of 220 pounds. 


RECAPITULATION. 


{In this statement is not included the interest upon the joint capital, this capital being variable 
according as the works are old or new.] 


1873-74. | 1874-75. | 1875-76. | 1876-’77. | 1877-'78. 


Total value of products ..-....---- 222-25 ccccacees $7 90 $8 27 $6 67 $7 61 $8 99 
LOLAVEXDONAES)a occas cede as sone secen= ceeeeeeeaueas 7 08 7 06 7 06 6 68 6 88 
Difference, IMWOSS) oa vevactewonsasseeeacseues Tigi Pod a eeniee BO tise - 10 ate ol een ine 
Mitterence jn provts..-seeescsseeasasnecsces 82 22s pecans 93 2 12 


The cost of working in the United States may vary somewhat from 
the figures we have given, but it is not probable that the variation will 
be very great; while the cost of labor is greater, fuel and other ma- 
terials required are much cheaper, so that they counterbalance each 
other. We may, therefore, estimate the cost of extraction of sugar from 
the roots (the purchase price not considered) at about $3 per ton. 


CULTURE OF THE SUGAR BEET. 157 


OHAPELER iV LIT. 
TAXES, RATES OF—MODE OF COLLECTING—AMOUNTS COLLECTED. 


The variations in the conditions of the laws of France fixing the rate 
of taxes on sugars, whether of home or foreign manufacture, are so nu- 
merous that it would be inadvisable to attempt to enter upon a detailed 
history of them here. Yet the present interest centering upon these 
laws is so great that it is believed a short sketch of them will not be 
devoid of interest and value. 

As we have before shown, the manufacture of beet-root sugar did not 
attain industrial importance until 1812 to 1814, when, under the fostering 
care and liberal encouragement of Napoleon I, the schools for instruction 
of students in the methods of sugar extraction were inaugurated, and 
the first extensive factories were erected. But the industry did not re- 
cover from the reverses it suffered in consequence of the downfall of that 
great emperor, and the rise of the continental blockade until between 
1820 to 1825, when it was encouraged by the duty which, for various 
reasons, it was found necessary to impose upon foreign and colonial 
sugars, and the invention of new and improved methods of extraction. 

Immediately upon the accession of the new government, in 1814, for- 
eign sugars were admitted on the same conditions as those of French 
manufacture, but it soon appeared that on account of the flood of Eng- 
lish sugars that at once poured in, the French manufacture would suffer 
great injury if not complete destruction, and a discriminating tax of 20 
franes ($4) was consequently imposed. 

About the same time a general tariff on foreign sugars was established, 
in which a discrimination was made in favor of sugars made abroad in 
factories owned by French proprietors. The schedule per 100 kilograms 
was as follows: 


Francs. 
Foreign raw sugars, other than white. 
By French ships: 
From India from French establishments..-...........---.------------ 85 
From India from foreign establishments.-.............---..----.------ 90 
Ton Glee Ree OTRAS ETO DO on <b enanns nmg oD ae dander pened ~enaen = 
ARIE IEIE tk hie wae nee ee 105 
LEB TRETV ES VT QT ys oe poate hatte eR ll ll Cec a Sam Rl te ogra ad Mtg 110 
Foreign white or clayed sugars (without distinction). 
By French ships: 
From India from French establishments..............-.-.------------ 100 
From India from foreign establishments-.---...........-..------.----- 105 
ROR? OLN AIET YS SES TEEODIG ooo nn as body, se ae awe we a owe age 115 
PTO WRTCHOMSE ens ee E ne ooean Coy c ce nadecs otemen nate a- veces anu eeee 125 
By oreien ships.) PIs As. Pea eR, ARES Lite 1d Jey see 130 
French colonial sugars, 
By French ships: 
ET RS a ee: ee ee a eee ee A 60 
PeeE CISOW REED OGG IGHPONG w. <0. nso dceen «~ cena cane coun askeeee 70 
ER POROUS Sins ee han a'sue wee an edawacen ea duas wane ereeetonas 75 


ReMi ey hatin onto ane'wau 2aee pannas scaderugeeeeenes- 80 
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These rates were continued with slight variation until 1839 and 1840 
relative to sugars from foreign sources, but in 1829 the production of 
indigenous sugar had become so extended and so prosperous that 
the government decided to make it subject to an internal revenue tax. 
This proposition did not, however, receive the sanction of the cham- 
bers, and it was not until 1837, when urged by colonial influences 
and complaints, that the tax was levied by a vote of the chambers 
and the co-operation of the government. This tax consisted of a fee 
of 50 franes ($10) for license to manufacture, ard a special tax of 15 
franes per 100 kilograms of raw sugar produced. The special tax was 
to be 10 francs from July 1, 1838, and 15 franes from July 1, 1839. The 
same law esteblished grades of sugar depending upon grades of color. 

According to Maumené the effect of this law was injurious to the man- 
ufacture in sections where fuel and labor were scarce and costly, and it 
was concentrated in the departments of the north of France, where 
these obstacles did not exist to the same extent, and the industry was 
erushed out in 17 of the 37 departments in which it had been estab- 
lished, and 63 of the 485 factories that had been in operation were closed, 
and the production fell from 49,000 to 22,000 tons. The law aroused 
bad feeling, and the suppression of the manufacture of beet-root sugar 
was suggested, and a proposition to this effect was even made by the 
government of Louis Phillippe to the chambers; but popular feeling 
was too powerful in its influence, and it was not made a law. In 1840 
and 1543 the taxes upon sugars from foreign sources were established at 
38.50 frances to 66.50 francs per 100 kilograms, according to origin and 
quality, for French colonial sugars, while for sugars from foreign ports 
it was made 65 to 75 for cargoes carried in French ships, and 85 for ear- 
goes brought in foreign vessels, and consisting of raw sugars other than 
white; while for foreign white or clayed sugars, without distinction, it 
was from 80 to 95, according to origin, if brought in French ships, and 
105 franes if brought in foreign vessels, without regard to origin. At 
the same time, the drawback upon exported refined sugars was estab- 
lished, with a premium gauged in such a way that 70 to 73 kilograms 
of refined sugar, according to form, corresponded with 100 kilograms of 
raw-sugar imported. The second section of the same law established 
the rate of tax upon indigenous sugars, which varied according to the 
quality of the product, graded by the shade and form it was found to 
possess. The rates ranged from 25 francs per 100 kilograms to 36.10 
francs, and were continued until 1843, when a law was enacted provid- 
ing that from the 1st of August, 1844, and during four successive years, 
there should be an increase of 5 franes per year upon all sugars of the 
first type and upon inferior shades. This effected an ultimate increase 
to 45 to 58.50 frances per 100 kilograms, according to quality, and placed 
the indigenous sugars upon an equality as to taxes with the colonial 
sugars. But with the stimulus that had been given to the sugar indus- 
try by the various improvements that had been made in the methods of 
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manufacture enabled it to sustain this additional incubus upon it, and 
the production continued steadily to increase, as may be seen by refer- 
ence to the statistical tables given in the previous pages of this report. 

From this time on, the laws governing the taxes were submitted to 
frequent variations. In 1853 the method of assessing the tax upon the 
measurement of the volume and density of the juice worked was estab- 
lished, and was continued in spite of the dissatisfaction of manufacturers 
concerning it. By the law of 1846 it was determined that the minimum 
quantity of sugar that should be considered as the possible yield in the 
manufacture was 1,400 grams per hectoliter of juice (0.12 pounds per 
gallon), and that manufacturers should be compelled to pay tax on that 
amount. All excess was, at the same time, subject to tax. The differ- 
ent variations in the laws are too numerous and complicated, and would 
be of too little interest to be detailed here. 

The laws of 1873 and 1876, which still continue in effect and govern 
the tariff on sugars, established the following rates relating to manufac- 
ture : 

Rate of duty per 100 kilograms (220 pounds) : 


Francs.* 

Haw sugarsitom all sources, below No. 13... -.. --.--. ---. .-2--.. -- ----------05 65. 52 
Raw sugars from all sources, from No. 13 to No. 20..--....--......-.---.-.---- 68. 64 
Sugars similar to refined, white powders, above No. 20--..--..-.-.....--..---- 70. 20 
Sugars refined in indigenous sugar factories and in the French colonies ....---- 73. 32 
Sugars extracted by barytic or other processes from exhausted molasses ..---. - 26.00 
Molasses not intended for distillation, and containing 50 per cent., or less, of : 

PARR ati nels ie Gay a oat on Sine a a a et eee 5 tea 19. 34 
Sere! Meret OF UNS CONCTOUS BMBUO.. cn 6 weslus soso Sot doo hoe on osan so ouaee 11. 44 


By an alternative provision in the law of January 6, 1876, depending 
upon the ratification of the agreement concerning sugars signed at Brus- 
sels August 11, 1875, the following classification was adopted : 

A.—For payment of duty on consumption: 

Below No. 13 of the series of types of Paris are classed sugars titrat- 
ing less than 919°. 

From No. 13 to No. 20, inclusive, sugars titrating from 91° to 98°, ex- 
clusively. 

Among white powders, sugars titrating 98° or more. 

B.—For the regulation of temporary admission : 

The first class (15 to 18, inclusive) comprises sugars titrating from 92° 
to 98°, exclusively. 

The second class (10 to 14, inclusive), sugars titrating 85° to 92°, ex- 
clusively. 

The third class (7 to 9, inclusive), sugars titrating 76° to 85°, exclu- 
sively. 

The fourth class (less than 7), sugars titrating less than 76°. 


*1 franc—=$0.1945. 
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The agreement of 1864 established the following yields of crystalliz- 
able sugar for the different numbers : 


Per cent, 
TAGS. Tle aa US a nh ae SOS eg NE BY 2S 94 
TANTS bys dC EU a a i i ea He Aayielhs on oa pe IS 98 
ENRIS HA PUO I Vacs comet ee ced wie es tots camera dele coca mein ta eee ote ee eee eee oe 80 
Below Now 7.0 h PPOs bs Aes ey NE ener ee 67 


The following is the schedule of the general rates of import duties per 
100 kilograms : 


Francs. 
Below No. 13, imported direct from countries outside of Europe --......--. 65, 52 
Nos. 13 to 20, imported direct from countries outside of Europe. -.-......-- 68. 64 
Below No. 13, imported from European warehouses .......----......----- 68, 64 
Nos. 13 to 20, imported from European warehouses....... .....----.----<- 71. 76 
White powders, above No. 20, from French colonies.........--. .----.---- 70, 20 
inure powders, from “foreign countries) S572 220-- 2. s-. ss toes vecees coo nee Prohibited. 
Refined, from French sugar-making colonies....-..---..-.-.---.--.------ 73. 32 
Renned,, from other possessions. = ./o2isjoic ice ehee S nic eis tvs ab eelsinccilee. 4 tase Prohibited, 
PeeBned ALGO? TOTCLER COMUITION 465 soe < onaclnn nonce cacama mines sip en ke ae Prohibited. 
Raw-beet sugars from Belgium, extra tax ...-..---.-----------------e--- 2.00 
Raw-beet sugars from Germany or other countries with which treaties of 
commerce have been concluded, Austria excepted..---...------.--.--.- 2.00 
ihaw-beet sugars from Austrians. n-=5624>e0se=ec e+ -a- francs 3.60 plus 4 per cent, 
Sugars imported directly by sea from countries outside Europe may be ad- 
mitted for refining for exportation. 
Molasses for distillation from French colonies...-....---.--..------.----- Exempt. 
Molasses for distillation from foreign countries .......--.-----. .--------- 3. 12 
Molasses for all other purposes, containing 50 per cent. or less Ber sugar. 25, 42 
Molasses for all other purposes, containing more than 50 per cent. of sugar- 68. 64 


Articles 5 and 6 of the law of 1875 provide that sugars imported to 
France for refining shall be subject to a tax of 73.50 frances per 100 kil- 
ograms of sugar that it is presumed will be obtained by the refining 
process. “At the time of payment of the duties a warranty-bond will 
be executed at the desire of the importer, good for two or four months.” 

Article 8 provides that at the exportation of refined sugars the cus- 
toms service shall deliver a certificate of export, stating the nature, 
weight, and saccharine richness. Certificates of export not having been 
dated more than two months, shall be received as compensation, either 
in payment of duties on sugars or of the warranty-bonds above men- 
tioned, for a sum equivalent to the duty that would have been paid upon 
them had they been delivered for consumption. 

A decree of August 8, 1878, provides in general for a drawback upon 
all articles of confectionery, comfits, preserves, &c., equal to the tax that 
would be required upon the sugar they contain. 

The method of collecting the taxes upon sugar in France is the same - 
in principle and similar in practice as that in use in this country for col- 
lecting internal revenue on spirits. An officer of the government is 
stationed at each factory, and is charged with making an examination 
and keeping a record of the material worked, as well as the products 
obtained. The latter must have a certain relation to the former, %. ¢., 
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as stated before, a certain quantity of juice having a given density must 
yield a given quantity of sugar, and the manufacturer is taxed for this 
minimum yield determined by the examination of the juices. -All prod- 
ucts of the factory are taken in charge by the officer and stored ina 
warehouse, the key of which is in his possession, and the sugar is kept 
here until disposed of for refining or for other purposes. The tax, 73.50 
francs per 100 kilograms, is finally levied upon the quantity he takes in 
charge. 

The amounts of taxes realized by the government of France on su- 
gars from all sources during the years 1877 and 1878 were as follows: 


Kinds of sugars. 1877. 


Mors diby- Orr CG OMIA SNPATS < cose = . 5a S ofa cs Steen ce totic serouaawene $7, 540, 800 $6, 768, 760 


innport duty omforeien sngars: +... 235 < 2. 6555. cs cne aps jawace sans, See 6, 886, 000 8, 642, 000 
Duty on manufacture of indigenous sugars..............-----------.---- 22, 088, 400 17, 035, 600 
abate tee ate BND) seh 9. TEL ee a ee 36, 515, 200 32, 446, 360 


CHAPTER IX. 
CONCLUSION—IMPORTANCE OF SUGAR-BEET CULTURE. 


In France the universal importance of the influence of the culture of the 
sugar-beet was rather slow in being acknowledged by those accustomed 
to write on the subject, but once it became thoroughly manifest, it was 
earnestly accepted, and the introduction of the crop in the systems of 
rotation rapidly took hold in all sections in which it could be made suc- 
cessful. The value of the culture in the amelioration of the soil was 
recognized by Dubrunfaut as early as 1825, when he said: 

The beet as a biennial plant enters readily into rotation with annual plants and 
with those considered as exhausting. It precedes wheat with great advantage and 
prepares the soil in a marvellous manner for crops of cereals. 

In 1853, Prince Napoleon Louis Bonaparte, after a study of the sub- 
ject, said: 

The beet requiring frequent hand-hoeing and considerable fertilizing improves the 
soil. Itis a fact that wheat sown after a crop of beets produces 10 per cent. more 
than after any other culture. In fact, everywhere that the beet is grown the selling 
value of the land has considerably increased, the wages of workmen have followed 
the same ascending progression, and the general welfare has improved in a wonderful 
manner. 

Behic, reporting to the council of state on a draught of a law concern- 
ing sugars in 1850, said: 

_ Metropolitan agriculture and industry are interested in the production of sugar from 

beets. By the aid of this industry cattlv-raising is encouraged, rotations favored, the 
mass of manures augmented in countries where this kind of work has been estab- 
lished ; the culture of oleaginous seeds, hemp and flax, being crushed out by the beet, 


has all tended to enrich localities which had previously known only the culture of 
vulgar plants. 


1LsB 


v% 
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These sayings are all quoted by M. Mariage in a report upon the in- 
dustry in the arrondissement of Valenciennes, made on the occasion of 
the Universal Exposition of 1867. 

Further on in the same report, M. Mariage shows that in the arron- 
dissement of Valenciennes, between 1854 and 1866, there was an increase 
of 103 in the number of oxen and bulls, 437 cows, 2,580 young cattle, 
and 3,144 goats. This rate of increase in the number of cattle is not 
found in other portions of France consequent upon the introduction of 
the beet-sugar industry, but it appears to be generally accepted among 
the agriculturists of the north of France that while the numbers of cat- 
tle have not increased to any considerable extent there has been a 
marked increase in the average weight of beef-cattle, amounting to 
from 50 to 75 per cent., and this increase is referred to the extensive use 
of beet-root pulp for food. By reference to the table given in the chap- 
ter treating of the statistics, we find that this industry, confined to a 
comparatively small area in France, gives employment to over 50,000 
individuals during the winter season, and all these people are left free 
during the summer season to assist in the cultivation of the fields, and 
the large majority find employment there. They not only manipulate 
the raw product of the farm but they are producers as well. In this 
particular this industry is one of the greatest boons to the laboring 
classes that can well be imagined. 

The amelioration of the soil by beet-root culture has already been re- 
ferred to. In this industry nothing should be lost to the farm, though it 
cannot be said that this is always carried out. The marketable constit- 
uent of the crop, the sugar, takes nothing from the soil in its formation. 
All its constituents are derived from other sources, atmospheric, Se. 
Much of the mineral matter of the crop is returned to the farm in the 
refuse of the factory, though a large proportion is lost in the molasses 
‘sent to the distillery, the residues of which are in most cases worked for 
the recovery of the alkaline salts to be used for other industrial purposes. 
It may, however, be justly said that in the culture of this crop, besides 
the improvement effected in the physical condition of the soil, its chemi- 
cal character suffers less from this than from other crops. 

The statement of Prince Louis Napoleon has found confirmation in 
the results universally obtained in culture of wheat and other cereals ; 
for the cereal crops cultivated have increased to a very marked extent 
‘both in acreage grown, the yield per acre, and the weight of a given 
volume of the grain. As a consequence of the beneficial influences of 
beet-root culture on the land, we find that its advance into any section 
is soon followed by an increase in the value of property, and M. Macarez, 
in a short sketch lately presented of the history and importance of the 
culture in the arrondissement of Cambrai, states that in 1835 land 
cultivated in beets was worth $120 per acre, and that in 1875 the same 
land was worth $280 to $325 per acre, and relations of a very similar 
character prevail in all the departments of France where the culture 
has become firmly established. 
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Another advantage that may be claimed for beet-root culture, and 
one that would have great importance in the United States, is the utili- 
zation of the land annually left open to fallow, and this would effect a 
great saving, and be afruitful annual source of profit to cultivators. In 
this country, the ground, after previous culture of Indian corn, would 
be in excellent condition for the beet crop, after having been broken 
up in the fall, and could, after beets, be planted in the subsequent spring 
in oats or barley, and these in turn, after application of stable manures, 
may be followed by wheat. M. Mariage, speaking of the disappearance 
of fallow in the arrondissement of Valenciennes says: 

It has radically extirpated fallow, which at the beginning of the century was rep- 
resented by 11,362 acres; in 1840 by 9,875, and in 1857 by 103. There does not now 
remain a trace. 

In the introduction of the culture of the beet and the manufacture of 
sugar therefrom the enterprise will not have the same advantages in its 
favor, as to the value of the ultimate product, as the Europeans had at 
the birth of the industry on the other side of the Atlantic. In the be- 
ginning of the work their sugar was worth 125 to 128 franes per 100 kilo- 
grams ($11.36 per cwt.), and it was several years before it fell to 90 to 
100 franes; but now that the price has fallen to 53 to 58 frances, the manu- 
facturers find themselves in the unpleasant predicament of being unable, 
with the apparatus they have in their works, to extract the sugar from 
beets of the average production, which are generally of low quality, at 
a cost sufficiently low to compete with products from external sources. 
However, in the United States we may have the advantage of the ex- 
perience gained in the European works, so that, instead of having to 
begin upon a raw product of low quality and crude methods of culture, 
fertilizing, and manufacture, we may start with those varieties of seed 
and those methods of culture and manufacture which have been found 
by long practice to give the highest return for the capital and labor em- 
ployed. 

But the greatest obstacle to the ready introduction of this valuable 
industry into sections before unknown to it, and where all the conditions 
of soil and climate are favorable to it, will be found in the difficulty of 
securing at once concerted action on the part of the farmers to produce 
each year a quantity sufficient to be economically worked for sugar on 
the one hand, and the capital necessary for the erection and maintenance 
of the buildings, machinery, and apparatus required for extracting the 
sugar, on the other hand. <A limited number of farmers may be found, 
in almost every section of the United States in which beets could be 
grown with good results as to quantitative yield, who would be willing 
and even anxious to undertake the culture if a regular market could be 
found for their crops. As we have seen in an earlier portion of this 
work, the product of at least from 500 to 800 acres is required for eco- 
nomical and profitable work in the manufacture of sugar from the beet 
by the usual European methods, and few proprietors could be found east 
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of the Mississippi who would care to undertake singly the cultivation of 
that area, or who would even have the ability to do so. 

The importance of sugar production in the United States makes it 
worthy of extended encouragement not only by the State governments, 
but by the national government as well. Beets are produced in France 
with great profit for the production of alcohol, and the residues from 
this branch of manufacture have been found almost as valuable for cat- 
tle food as those from the sugar factory, and by many agriculturists are 
even preferred.* The apparatus required for converting the sugar of a 
crop into alcohol is much less costly and extensive than that required 
in the extraction of sugar. But in this country no special apparatus 
nor the erection of special works would be necessary on account of the 
numerous distilleries already distributed throughout the land for the 
manipulation of cereals. The same apparatus, with very slight addi- 
tions, could be employed for the manipulation of beets for the produc- 
tion of spirits, and they could be worked in any quantity, however 
limited, instead of grain, and when the stock of roots is exhausted, the 
distiller may then return to his grain. But just here a serious difficulty 
arises. Beets could not, at present at least, be produced at a cost suffi- 
ciently low to compete with cereals in this branch of manufacture, and 
to offset this disadvantage and to induce the culture of the sugar beet 
throughout the country, I would suggest that spirits manufactured from 
sugar beetst be made exempt from tax for a term of years to be definitely 
fixed as to duration, or during this time be subjected to a tax sufficiently 
low to enable the roots to successfully compete with the cereals, and to 
cause them to be sought after to some extent in preference to them. 
The demand thus created would open a market at once, and the culture 
would, in consequence, be engaged in without delay, at first upon a 
small scale very naturally, but it would also very naturally become more 
and more extended until limited by the bounds of the region of success- 
ful culture, and the latter would at the same time be determined. The 
difficulty of entering thus into a new enterprise on a large scale, without 
previous experience, would be obviated, and the American farmer would 
not be slow to realize the benefits, besides the immediate profit he 
would secure from his crop, to be found in the improvement of his soils, 
the increase in the quantity and value of his grain crops, or of his beef 
or dairy cattle. Atthe end of the term of years proposed for the reduc- 
tion of the tax on spirits manufactured from the sugar beet, when the 
tax would again be exacted and his market thus destroyed, unwilling to 
lose the subsidiary advantages he has recognized as resulting from his 
new culture, and seeking new markets for the crop that will have proven 


* This mode of disposing of the crop has also the merit of returning to the farm not 
only all the nitrogenous compounds in a suitable condition for feeding, but it saves 
all the mineral matters as well, none being lost in molasses. 

+In order to insure the cultivation of rich races, a provision could be made that no 
roots be admitted for manufacture under such regulation, except those the juice of 
which should contain over 10 per cent. of sugar, and have a density not below 1.050. 
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so valuable to him, he will seek new markets, and he will be ready to 
supply to the factories which may then be established the raw product 
necessary to successful and economic work. The extent of cultivation 
in this way induced would seem to leave no question as to the possibili- 
ties of securing all the supplies that an average manufactory would re- 
quire, and the difficulty of making contracts for such supplies would be 
materially reduced if not entirely abolished. 

The loss the government might sustain by the temporary reduction in 
the revenue from spirits might be subsequently compensated for by es- 
tablishing a tax upon the sugar produced, so that if we consider that 
if from the introduction of this ‘industry sufficient sugar may be pro- 
duced to supply our home demand, it would not only become the cause 
of retaining annually in this country about one hundred millions of dollars, 
and a source of employment to over 100,000 laborers, but might, at the 
same time, become as fruitful a source of revenue to the government in 
the future as spirits and tobacco have been in the past and are to-day. 


APPENDIX As 


The following cuts are intended to show some of the more essential apparatus and 
machinery used abroad in the production of beet-root sugar. At the outset of the 
preparation of the manuscript of this report it was determined that its complete illus- 
tration would be impracticable, but after the completion of those chapters relating to 
culture and manufacture the frequent demand for information concerning the forms of 
apparatus and machinery employed seemed to render this appendix necessary. We 
have, therefore, brought together the following series of illustrations of the later and 
more improved forms, most of which have been mentioned in the text of the report. 
In order to make them better understood each one is accompanied by a short legend, 
with letters of reference to the different parts where this has appeared necessary. 
This legend is principally intended for those not thoroughly familiar with mechanical 
construction and designs. Many of the details which, in the illustrations, will be 
readily understood by machinists, but which are not needed for a general comprehen- 
sion of the principles involved in the apparatus represented, are, therefore, omitted. 

We have also attached to each a reference to the author or publication from which 
it was taken. These are: Maumené, Traité Theorique et Pratique de la Fabrication du 
Sucre; Basset, Guide Pratique du Fabricant de Sucre; Stammer, Traité Theorique et 
Pratique de la Fabrication du Sucre ; Walkhoff, Traité Complet de Fabrication et Raffinage 
du Sucre de Bettraves (translated from the German by Merijot and Gay-Lussac); Journal 
des Fabricants de Sucre; La Sucrerie  digéne. 
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PLATE I. 


FRENCH SEED DRILL.—(BassktT.) 
Ancient form; horizontal view. 


FRENCH SEED DRILL.—(BassFET.) 
Ancient form; vertical section. 


PLATE Il. 


COMBINED BEET-SEED AND FERTILIZER DRILL FOR FLAT CULTURE. 
Jas. SMYTH & Sons, PEASENHALL, SUFFOLK, ENGLAND. 


The machine has a range of five hoes 18 inches apart, but the machines vary in number and 
interval of the hoes, and in price.—( KNIGHT.) 


Fig. 4. 


DETAIL OF HOE AND COVERING WHEEL. 


PLATE III. 


DRILL FOR TURNIPS AND BEETS IN RIDGE CULTURE. 
CORBETT & PEELE, SHLEWSBURY, ENGLAND. 


The machine drills two parallel rows. On each side of the machine is a concave ridging 
roller, a hollow share which receives the seed from the box above, and an iron roller for 
covering the seed. The seed wheels are of the usual English form, having little hemis- 
pherical cups to dip up the seed and drop it inte hoppers, from which conductors lead to 
the hollow shares which open the furrows.—( KNIGHT.) 


FRENCH HAND DRILL. 
In this form the seed is delivered to the conductor by a brush.—(KNIGHT.) 
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PLATE IV. 


Fig. 7. 


” FUlazt-£N6; eK 


Oe 


___— emf! 


BERTEL’S RIDGER, DRILL, AND CULTIVATOR.—(JOURNAL DES FABRICANTS DE SUCRE. 


Fig. 7. Ridger. 
Fig. 8. Ridges before sowing. 
Fig. 9. Seed Drill and Fertilizer Distributer. 


PLATE V. 


Fig. 11. 


BERTEL’S RIDGER, DRILL, AND CULTIVATOR.—(JouRNAL DES FABRICANTS DE SUCRE.) 
Fig. 10. Ridges after passage of drill. 
Fig. 11. Cultivator for working between rows or ridges. 
Fig. 12. Scarifiers and rollers for flat culture. 
Fig. 13. Leader to Cultivator. 


Fig. 12. 


PLATE VI. 


Fig. 14. 
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BERTEL’S RIDGER, DRILL, AND CULTIVATOR.—(JouRNAL DES FABRICANTS DE SUCRE.” 


Horizontal view of cultivator. 


NOTE.—100 em = 39. 3 inches. 


PLATE VII. 


Fic. 15. 


FRENCH ROOT DIGGER.—(JOURNAL DES FABRICANTS DE SUCRE.) 


Eveloy’s invention. 


Fig. 16. 
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COMBINED BEET AND POTATO DIGGER. 
DELHAIE-TAILLEUR & Basac, LIANCOURT (OISE) FRANCE. 


In this machine adjustable pieces, which are shown separately, may be substituted 
e for each other as desired; 1 for beets and 2 for potatoes.—(KNIGHT.) 
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PLATE VIII. 


Fic. 17. 


BEET DIGGER. 
DELHAIE-TAILLEUR & BaJac. 


With this instrument the tap root of the beet is cut off, and the beet raised 
from the ground.—(KNIGHT.) 


GERMAN ROOT DIGGER.—(W AHLKOFF.) 
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Fig. 19. Trench open; a, drain trenc 


Fig. 20. 
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Trench filled, with ventilati 


Trench filled and covered. 
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PLATE XI. 


Fic. 23. 


LAMPADIUS RASP.—(MAUMENE.) 


. Hopper for roots. 

Plunger to force roots against cylindrical rasp. 
Turning in direction of arrow R. 

Trough to receive pulp. 
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Fia. 24. 


FRAME FOR CYLINDRICAL RASP. —(MAUMENE.) 


PLATE XII. 


Fig. 25. 
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CHAMPONNOIS RASP.—(MAUMENE.) 
M. Hopper for roots. 
P,P’. Heavy cast-iron arms attached to axle V, and which, by rapid 
revolution, force the roots against rasps held in frame B B’. 
T. Pipe to convey jet of water to interior of rasp. 
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PLATE XV. 
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LALOUETTE IMPROVED HYDRAULIC PRESS.—(JouRNAL DES FABRICANTS DE SUCRE.) 


It is claimed for this press, that it increases the yield in sugar, suppresses three-fifths the labor 
required with ordinary hydraulic presses, and leaves but 17 to 18 per cent. of pulp. 
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LEBEE CONTINUOUS PRESS.—(MAuMEst.) 


PLATE XVIII. 
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PLATE XX. 
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DUJARDIN CONTINUOUS PRESS.—(LA SUCRERIE INDIGENE.) 


A. Entry of pomace. 
B. Exit of pulp. 
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PIERON CONTINUOUS SCREW PRESS. 


A. Entry of pomace, ZB. Exitotpulp © 0. Exits of juice. D. Entry of water for washing. £. Supply of water for injection through center of screw. 


PLATE XXII, 
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ROOT CUTTER.—(STAMMER.) 


a. Cutting-plate. 

b. Feed-hopper. 

ce. Reservoir of slices. 
da. Exit of slices. 
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PLATE XXIII, 
Fig. 36, 
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VERTICAL AND HORIZONTAL SECTIONS OF ROBERT'S DIFFUSION 
BATTERY.—(STAMMER.) 

a. Root-cutter. b. Charging-car with weighing attachment. ec. Movable hopper. 4d, d!, d?, d3, &e. 
Diffusers. e. Reheating-reservoir. f. Communicating-tubes between diffusers. g. Discharge-tube. 
k. Conducting-tube for displaced water or juice. 1. Safety-tube connecting with all the diffusers, and 
serving to disconnect a defective one. t, u, v, x, y, z. Valves corresponding to the various tubes. 
m. Tube joining valves with diffusers. r'and r?, &c. Conduits between reheaters and diffusers. w and 
u. Valves corresponding with same. r%. Conduit of juice to defecators. s. Manhole for exit of ex- 
hausted slices. 
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ROTATIVE DIFFUSION BATTERY.—(JOURNAL DES FABRICANTS DE SUCRE.) 
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STRIKE PAN.—(MaAvuMENE) 
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VACUUM STRIKE PAN, VERTICAL SECTION.—(MAUMENE.) 


PLATE XXIX. 


Fig. 42. 


S 


SS 
> 


SN 


A= 
ZW 
| 


UMA 


“Le sddddddddd 


@ 
“tery 
oy 
G 


CENTRIFUGAL FILTER.—(MAUMENE.) 


Fig. 43. 


KLUSEMAN’S CONTINUOUS CHARCOAL WASHER.—(MAUMENE.) 
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PLATE XXXII. 


Fig. 46. 
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FURNACE FOR SUPPLY OF LIME AND CARBONIC ACID GAS TO FACTORY. 
(JOURNAL DIS FABRICANTS DE SUCRE.) 
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APPENDIX B. 


HISTORY AND PROGRESS OF THE CULTURE OF THE SUGAR BEET AND 
THE MANUFACTURE OF SUGAR THEREFROM IN THE UNITED STATES OF 
AMERICA. 


Notwithstanding the progress that has been made in Europe in the culture of the 
sugar beet and the manufacture of beet-root sugar, and immensity and value of the 
industry it has supplied to European nations, the knowledge and experience resulting 
has not been applied in such a way in the United States as to make the production of 
sugar from this source a matter of any commercial or industrial importance, although 
attempts at the introduction of the industry have not been wanting. In most cases the 
attempts, which have had varying success or rather failure, seem to have been origi- 
nated and guided by enthusiasm rather than by sound judgment, based upon a pre- 
vious close study of all the conditions which should influence or absolutely govern 
the success or failure of the enterprise. This is very evident from a review of the 
records we have of the various experiments.which have been made both on a large 
and a small scale. 

The iirst experiment made by two enterprising Philadelphians as early as 1830, 
was almost cotemporaneous with the final firm establishment of the industry in 
France and the great interest manifested in it there, but it seems that these gentle- 
men were wholly ignorant of the requirements either of the culture of the root or 
the extraction of sugar, and failure was the natural result of their efforts. 

Eight years later, David Lee Child, who had spent a year and a half in the beet- 
growing districts of Europe in careful study of all the requirements, both of culture 
and manufacture, undertook in a small way the production of beet-root sugar at 
Northampton, Mass. He was attracted by the method of drying the roots that had 
lately been invented by Schutzenbach, both for the purpose of preserving them and 
for facilitating the extraction of sugar, but being unable to obtain from Schutzenbach 
any information concerning the details of the method unless he would purchase the ex- 
elusive right to use in the United States, and give security for payment in case success 
should be obtained in a model factory, Mr. Child operated the method with appa- 
ratus of his own device, by means of which he was able, with a temperature of 150° to 
185° Fahr., to dry 800 pounds in twenty-four hours. The dried product was ground, 
treated with three times its weight of water, and subjected to pressure, giving, it 
was said, a liquid twice as rich in sugar as the ordinary juice of the beet. In his 
little work entitled The Culture of the Beet and the Manufacture of Beet Sugar, Mr. 
Child informs us that the cost of culture in the Connecticut River Valley was, in 
1838 to 1839, $42 per acre, with an average yield of 13 to 15 tons; that the crop 
yielded 6 per cent. of sugar and 24 per cent. of molasses, and the cost of the sugar 11 
cents per pound, pulp and manure not taken into account. But he does not mention 
the surface sown in beets nor the quantity worked up. From other sources, however, 
we learn that the quantity of sugar obtained was 1,300 pounds. 

The interest in the beet-sugar industry in the United States seems to have been quite 
dormant, or at least not sufficiently strong to manifest itself in active work, and its 
subsequent history, which, as before stated, was a rather checkered one, began in 1863 
with the inauguration of the well-known enterprise at Chatsworth, IL, by the Gen- 
nert Brothers, formerly of Braunschweig, Germany, and later of New York City, 
which, on account of the ill-chosen location as regards soil and climate, really the 
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two principal conditions of successful culture, failed after a struggle of nearly six years. 
Bad management and lack of practical knowledge of the industry in the first few 
years, bad culture in 1868, deluging rains in 1869, and drought in 1870, in addition to 
the abundance of nitrates found to exist in the soils, appear to be the causes tending 
to the disastrous result. As afinal struggle to maintain an existence the company 
removed the works to Freeport, in Stephenson County, of the same State, and though 
the saline character of the soil, which wasa bane to the culture in the former locality, 
did not exist here, the efficient management of the able superintendent could not pro- 
vide against the unfavorable climatic influences, and one year later the Germania 
Beet-Sugar Company finally succumbed, and its superintendent removed with some 
of the machinery of the late company to Black Hawk, Sauk County, Wisconsin, to 
join with the co-operative enterprise that had been started there a year before. But 
the lessons of experience appear to have been no guide, for this attempt was made, 
like the previous ones, in a section not provided with the principal requirements for 
successful work. 

The crop of 1870 partially failed through drought. The machinery for the utiliza- 
tion of what there was arrived late, and the ponds upon which the company relied 
for water supply dried up before all the roots were worked for sugar, and a portion 
was left to be fed to cattle. Though additions were made to the works during the 
following year by means of machinery brought from Ilinois and Fond-du-Lac, the 
result of 1871 does not seem to have been profitable, for since that time the enterprise 
has been so completely lost sight of that it is impossible to obtain any further inform- 
ation concerning it. The experiment at Fond-du-Lac, which, however, was not Jong 
continued, seems to have been the first to give unquestionably good results. It was 
started by two Germans, Messrs. Bonesteel and Otto, who organized a company with 
$12,000 capital, and though compelled, with their limited means, to work on a small 
scale, their success was such during the two years of existence of the enterprise as to 
attract the attention of capitalists on both sides of our continent, and they received 
an offer from Philadelphia of funds to carry on the work where they had so success- 
fully established it, and another from San Francisco to put them in charge of the 
works of the Alvarado Sugar Company, which had just been organized with a capital 
of $250,000, and, finding the latter offer the most tempting, they abandoned their works 
at Fond-du-Lae and migrated to the Pacific coast, where they managed to carry on 
the work with varying success until 1873, when it was reported that the company pro- 
posed removing to a more eligible locality. But it does not appear that this proposi- 
tion was carried out, for what reason we are not informed; though Mr. Otto, whowas 
then superintendent, and who, with his colleague in the Fond-du-Lac enterprise, Mr. 
Bonesteel, had become partners in this company, was shortly afterwards transferred 
to Soquel, in Santa Cruz County, where as late as 1876 the factory was reported as 
being in successful operation. The Alvarado Company struggled on until 1876, when 
drought having destroyed the crop so completely that there was no raw material for 
work in the factory in the ensuing winter, the company not having realized enough 
to enable them to carry over until the following season, failed financially, and perma- 
nently closed their operations. 

The Sacramento Valley Company was organized in 1869, and commenced extended op- 
erations in manufacture in 1870, and its existence was maintained until the close of 1875, 
when the machinery, which had cost $160,000 in Germany, was offered for sale at 
$45,000, and we have no information to the effect that it has been sold. Concerning the 
industry, a writer in the Alta California during 1869 says: ‘“ Something new and un- 
expected has revealed itself. In Europe the beet attains its maximum of sugar in the 
latest period of growth before the frost sets in. Here it has lost half its sugar in the 
last six weeks—last of October. The beets taken from the same soil and milled in 
December by Wadsworth, superintendent, had the full complement of sugar.” 

The Soquel factory soon followed the fate of the others, but causes of its failure 
have not been assigned. 
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The importance the manufacture attained in California is shown in the following 
statistics of beet sugar produced, published in 1874 by the State Agricultural Society: 
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But nothwithstanding these figures, which are certainly flattering to the industry, 
there has not been a factory in operation in the State since 1876, and the capital in- 
vested in the manufacture, nearly one million dollars, has been a total loss, the causes 
of which may undoubtedly be traced to conditions determined in the department dur- 
ing the present year by the study of European history and practices to be manifestly 
unfavorable and decidedly deleterious to the successful prosecution of the industry. 
We refer more particularly to the meteorological conditions prevailing during the 
season of growth, which, as appears from the relations worked out, have a clearly 
defined influence for good or for evil, for success or failure, in the culture of the sugar 
beet, and it is an interesting fact to note that at none of the localities where the ex- 
periments made have been attended with failure are the prevailing meteorological 
conditions found within the limits determined to be favorable to or governing the ex- 
tension of successful culture. 

The experiments made up to this time received no aid or encouragement either from 
the State governments or from the general government, with the exception of the pro- 
vision that no machinery purchased abroad and imported for manufacture of sugar 
from the beet in this country should be subject to customs duty, and the limited assist-* 
ance given by the Department of Agriculture, in contributions of seed of the bet- 
ter varieties for experiment, and such information on the subject of the culture of 
the root and the manufacture of sugar as could be obtained by the means at hand; 
but this limited assistance was not of a character to produce any very marked effects. 

In 1870 to 1871 the States of New Jersey and Massachusetts made legislative pro- 
vision exempting from taxation for ten years from date all capital and property en- 
gaged in the beet-sugar industry, but no practical results seem to have followed this 
provision. In New Jersey, however, Mr. Joseph Wharton, of Camden, has during the 
past three years devoted a portion of his estate at Batsto to some very intelligent ex- 
periments in the culture, which, as regards the quantity of the product, have given 
unsatisfactory results, and only tend to show that the climatic conditions of the sec- 
tion, possibly combined with the light character of the soil, are not such as to render 
the permanent establishment of the industry in that locality possible. 

In 1876 the Canadian Government offered a premium of one cent per pound for all 
sugar manufactured from the beet-root, the total sum paid to any one individual com- 
pany or corporation not to exceed, however, $7,000 per annum. 

This premium stimulated the culture of the crop and the establishment of factories, 
which have continued in active and profitable operation. 

The State of Maine followed the worthy example of its near neighbor, and in the 
same substantial terms; the Forest City Sugar Refinery at Portland hastened to 
take advantage of the premium offered, and the experiment on a small scale in the 
manufacture, by the company, as had been the culture by the farmers in 1878, re- 
sulted in such brilliant success that the company have this year so enlarged the ca- 
pacity of their works as to enable them to work 150 tons of roots per day, and have 
secured from the farmers a crop from 1,250 acres of land. Their success has also ani- 
mated the people of Massachusetts, who have organized a company for work at the 
locality of Child’s experiment of 1838~39, at Northampton, Mass. 

In 1876 and 1877 Delaware appropriated $300, and in 1878~79 $1,500 to be expended 
in premiums, &c., to stimulate the culture, and the result has been the establishment 
of the Delaware Beet Sugar Company at Wilmington. 
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In California, also, interest in the industry has again been awakened through the in- 
strumentality of Mr. Th. Gennert, whose worthy enthusiasm led to the establishment 
of the enterprise in Canada and in Maine. The work is to be renewed at the factory of 
the former Alvarado Company, and Gennert’s scheme for drying the beets for preserva- 
tion and transportation, which was attended with such disastrous results at Chatsworth 
and in Maine. is to be tried once more. It is understood that Mr. Gennert is now in- 
terested in the Alvarado Company and expects to carry out his plan for drying the 
beet-roots, and, thus diminishing the cost of transportation, increase the profits of 
manufacture, in which we hope he may be successful. The culture of the beet has also 
been undertaken in Santa Clara County, where it is proposed to supply deficient 
moisture by irrigation, and to dry in open sunlight the roots, of which it is declared 
two crops can be produced in one year. Without wishing to discourage the enter- 
prise in any way, we may venture to express the hope that the promoters are acquainted 
with the experience of the growers of the south of France and Italy, as described 
by Gustave Heuzé in his work ‘‘ Les Plantes Fourragéres,” page 9, where he says: ‘‘The 
beet succeeds well in the cold climates of Europe. It will grow in southern countries, 
but it suffers there from heat or drought; its root remains small, green, and contains 
little sugar. An attempt was made to hasten its growth in Lombardy by frequent 
irrigation during the summer, but irrigation was fatal to it, and growers were forced 
to adopt other means to assure success.” 

We would also call attention to the fact that in Algeria where the enterprise of pre- 
paring beets for preservation and transportation by drying in open sunlight, the suc- 
cess, if any was obtained, has not appeared worthy of record. 

Besides the arrangements that have been made for the production of sugar from the 
beet at the different places mentioned active interest has been awakened elsewhere, 
particularly at Baltimore, Md., Chester, Pa., and at various localities in New York, 
but these movements have not yet assumed definite shape, 


APPENDIX C. 


PRELIMINARY REPORT UPON THE CONDITION OF THE CULTURE OF THE 
SUGAR BEET NEAR PORTLAND, ME. 


WASHINGTON, D. C., October 5, 1879. 


Srr: In accordance with your instructions of August 26, I proceeded to Portland, 
Me., and made examination of the condition of the culture of the sugar beet in that 
vicinity, and have the honor herewith to submit a preliminary report upon that sub- 
ject. On the return of circulars which have been distributed among the farmers grow- 
ing beets for the Maine Beet Sugar Company a more detailed report will be made. 

Very respectfully, 


Hon. Wn. G. LEDUC, 
Commissioner of Agriculture. 


WM. McMURTRIE. 


PRELIMINARY REPORT. 


The inauguration of the enterprise of growing beets for the production of sugar 
in the vicinity of Portland, Me., occurred in the spring of 1878 under the influence of 
the Maine Beet Sugar Company, which issued notice of organization on April 23, and 
was granted a charter by the State legislature May 11. 

The plan of the company was to secure a limited crop in 1878, and work it with as 
inexpensive apparatus as could be procured and made effective to be used in connec- 
tion with the Forest City Sugar Refinery. The German idea which has governed 
former experiments of this kind in this country, that of purchasing for the company a 
quantity of land sufficient to furnish the necessary supplies for a factory, was consid- 
ered impracticable, and they determined to depend upon contracts to be made with 
the farmers for their supplies, and though the enterprise is a new one to the farmers 
large numbers appear to have been willing to cultivate small areas, but on account of 
an unfortunate delay in securing the seed for distribution (it had been ordered in 
Germany) and the consequent very late planting the crop was not a good one, and, 
therefore, not very profitable to the growers, and only about 1,000 tons were obtained 
to be worked up in the factory last year. The company suffered another discouraging 
experience in the way of the mode adopted for the preservation of the roots for work- 
ing late in the season. The method proposed was to slice the roots and dry them, and 
by this means it was expected that larger quantities could be obtained from the fact 
that they could be transported greater distances, but the experiment resulted in dis- 
astrous failure. The drying oven experimented with was estimated to cost $800, but 
actually cost $5,000. It was stated to have a capacity of 25 tons per day and would 
dry but 7 tons, and the cost of working was about $6.50 per ton. The experiment 
was made in the Aroostook upon 500 tons of roots under the most favorable conditions, 
proving conclusively that the method is too costly to be employed for the purpose. 
Besides the cost involved in drying the roots, it was found more difficult to extract 
the sugar from the dried slices in the factory than from the roots worked in the green 
state. 

But after all these discouraging circumstances the results obtained in the factory 
did much to counterbalance them. The roots produced and delivered, contained an 
average of 12} per cent. of sugar and yielded nearly 10 per cent., in the extraction, of 
sugar of good grade, convincing the company that good roots could be produced, 
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and that if sufficient quantity could be obtained for work in the factory the enter- 
prise could be carried on with profit to all concerned. They, therefore, proceeded to 
make arrangements for securing the machinery and apparatus necessary for work- 
ing 150 tons of roots in 24 hours, and roots sufficient to supply a factory of this 
capacity. The process for extraction adopted is Robert’s diffusion process, for which 
the apparatus of the most approved patterns, and with the latest improvements, was 
purchased at Halle inGermany. The works are adapted to the extensive buildings of 
the Forest City Sugar Refinery, and the glass-house adjoining, and will be ready for 
active work by the middle of October. It was proposed to make use of the vaults of 
the glass-house as a place for storage of roots during the winter, but upon later con- 
sideration, this, it was thought, would be found impracticable on account of the 
danger of collecting too large a quantity of roots in a single mass, and subjecting 
them in this way to the possibilities of heating, sprouting, or decay, and consequent 
loss in their sugar content. Arrangements will, therefore, be made with the farmers 
for storing the roots in trenches and delivering them as they may be needed. 

As before stated, the German method for obtaining supplies, that of purchasing 
large areas of ground to be devoted to the culture, was considered impracticable on 
account of the large investment of capital involved, and the method followed by the 
French, though somewhat modified, has been adopted. The company appointed 
agents to call upon the farmers and make contracts with them for the roots produced 
on a given area, to be delivered either at the factory or the nearest shipping point. 
In this way contracts were made with about 1,700 farmers for the roots of 1,250 acres 
of land. When the agent of the company made the contract he delivered to the farmer 
the quantity of seed desired, to be paid for in the fall in beets from the crop produced. 

The following are the forms of contracts employed in all the dealings with the 
farmers: 


P. O., ME., —, 1879. 
I agree to raise for the Maine Beet Sugar Company —— acre- of sugar-beets from 
seed furnished by them, and to deliver the beets next fall on the cars at rail- 


road station for five dbittars per ton of 2,240 pounds of unwashed dass as they come 
from the field. 


[George S. Hunt, president; Henry B. Blackwell, treasurer; Ernest Th. Gennert, secretary and gen- 
eral superintendent. } 


Orrick MAINE BEET SUGAR COMPANY, 
Portiund, Me., —, 1879. 
We agree to buy of all the sugar-beets raised by him on —— acre~ 
from seed furnished by us, and to pay for the beets cash on delivery on the cars at 
railroad station next fall, five dollars per ton of 2,240 pounds of unwashed beets 
as they come from the field. 


MAINE BEET SUGAR COMPANY, 


Per , Agent. 


$—.] P. O., ME., —, 1879. 

For value received in sugar-beet seed, I promise to pay the Maine Beet Sugar Com- 
pany, or order, in October next, dollars and — cents in cash, or in sugar beets 
at the rate of five dollars per ton of 2,240 pounds of unwashed beets delivered on the 
cars at railroad station. 


The company agreed to pay $5 per ton for the roots delivered at the nearest shipping 
point (railroad station or wharf), and made arrangements with the freight agents at 
different points to receive, acknowledge, and forward the roots to the factory. If they 
be delivered by the farmer directly to the factory, the price paid is $6 perton. The 
quantity delivered directly will, however, be small. The companies governing the 


CULTURE OF THE SUGAR BEET. 173 


railroads centering in Portland allow very generous terms for transportation of the 
roots, and for any distance not exceeding 50 miles the rates are 50 cents per ton; while 
for distances of over 50 miles, and not exceeding 110 miles, the rates are 80 cents per 
ton. This admits of obtaining roots from very.long distances, and they have this 
year been grown in small crops in the entire section extending from Farmington on 
the north to Haverhill, Mass., on the south, and from Orono on the east to Concord 
on the west. The pulp will be carried back to the farmers at the same rates for 
freight, and will be sold to the producers of roots at $1 per ton, which will afford 
them a cheap source of valuable cattle food. 

In order that the farmers with whom contracts for roots were made might .be in- 
structed as to the methods of culture to be followed, the agents of the company de- 
livered to each one, and to all others who might desire them, copies of the following 
circular: 

HOW TO RAISE SUGAR BEETS. 


PORTLAND, March 31, 1879. 
To-the farmers of Maine: 

The Maine Beet Sugar Company is now ready to contract with farmers to supply 
them with genuine sugar-beet seed, and to pay them $5 per ton for the crop of beets, 
eash, on delivery at the nearest railroad station, or $6 perton, cash, on delivery at the 
Forest City Sugar Refinery in Portland, either by wagon or vessel. The seed will cost 
20 cents per pound, payable next fall in cash or beets. Fourteen pounds of seed will 
plant one acre. 

Almost every farmer has raised beets, or mangel-wurzels, which require similar cul- 
tivation. In order to get a good crop, say 20 tons or more per acre, the needful con- 
ditions are, early planting, good manuring, deep plowing, thorough harrowing, 
plenty of seed, timely thinning-out, careful hoeing and weeding. With these seven 
conditions, a good crop is certain. We will name some of the farmers, among many 


others who raised satisfactory crops of beets from our seed last year: 
Tons per acre. 
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Last year, however, many farmers planted too late, or upon land not in proper con- 
dition, or did not attend to thinning and weeding at the proper time. Of course they 
failed to get a satisfactory crop, as might have been expected under such conditions. 


TIME OF PLANTING, 


Early planting is specially important. Theseed sprouts best in cool, moist weather. 
The young plant thrives in the rains of early spring. By early planting, the beets 
get the start of the weeds. At first the beet grows slowly, but when once fairly rooted 
it becomes very vigorous, so that, later in the season, after thinning and weeding, it 
will take care of itself. Early planting enables the farmer to get the thinning and 
weeding done before the haying season begins. Just as early in May as the soil can 
be thoroughly loosened and pulverized, the seed should be planted, in rows twenty- 
four or thirty inches apart, and covered from one-half to one inch deep. Land plowed 
the fall before can be got ready earlier, and is therefore preferable ; but this is not 


absolutely necessary. 
PREPARATION OF SOIL. 


The soil should be a deep, mellow loam, free from standing water; clay loam and 
sandy loam are both good. The better the soil and the more highly manured the larger 
will be thecrop, Any kindof dressing is good : old, well-rotted barn-yard manure,super- 
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phosphate, guano, fish-chum, bone-dust, leached ashes, or Stockbridge fertilizer. 
Plow a little deeper than ever before. If the plow is followed by a subsoil plow, so as to 
loosen what lies below to the depth of fifteen inches, without bringing it to the sur- 
face, so much the better. Clods should be broken up by the harrow, and a smooth 
surface obtained. Land which was plowed andmanured last yearis best. If sod land 
is used, turn sod bottom up, and bury it as deep as possible; thoroughly dress and pul- 
verize the earth above the sod, leaving the sod to decay slowly below. We do not 
advise a sod-crop for beets, yet in some cases good returns have been had. In 
planting on sod land it would be well to plow twice in the same furrow, so as to bury 
the sod deep. Thus you get rid of the weeds. Afterwards plow or harrow in the 
manure and use superphosphate in the drills, so as to give the beets a fair start. | 


EARLY CULTIVATION. 


After harrowing, as early as possible in May, get in the seed, so as not to let the 
weeds get the start of the beets. Lay out the rows straight. Nail, under a board, 
strips about 1 foot long, 2 inches high, and 1 inch thick, like runners under a sled; 
these strips should be at the distance the rows are to be apart, which may be as fol- 
lows: Two 12-inch rows to begin with, followed by a 30-inch row, which is again 
followed by two 12-inch rows; and so alternate the one 30-inch row and the two 12- 
inch rows. The board is fastened tightly to a common one-horse cultivator or some 
other contrivance. If the strips do not cut deep enough to be easily distinguished, 
get a stone, or something else heavy, on the rig. Allow the strip on one side to go in 
the previously-made line. This arrangement is to secure easy cultivation ; the horse 
to walk in the 30-inch row, and the cultivator to work at the same time the adjoining 
row on each side, thus cultivating at one time 54 inches in the two 12-inch and one 
30 inch rows. 

The field, thus prepared and marked, should be planted without unnecessary delay; 
first, because the soil loses the moisture quickly on its surface, which is required for 
germination of the beet seed; and, secondly, because every hour’s delay gives the 
weeds a start over the crop. 

The seed laid by hand or drill should be placed at an even depth of one-half inch, 
in no case over one inch deep. Planting by drill requires 14 pounds of seed per acre, 
and to use less is very bad economy. 

Planting by hand requires less seed, but takes more time and labor. ' In planting 
by hand, proceed as follows: Cut a small stick 8 or 10 inches long; keep this stick in 
your left hand, in which you carry also a small bag with seed; take in the fingers of 
the right hand a few seeds and press them about once-half inch into the ground, 
using the whole hand to cover them up. In alternating one 30-inch row with two 12- 
inch rows, the planting in the row should be 8 inches apart, so as to secure 40,000 
plants to one acre. The stick in your left hand will act as a guide, and, by using it 
occasionally, you will soon plant very nearly alike. This methodis the best for culti- 
vation afterwards with a horse, and the cultivators for working the three rows atone 
time will be furnished by the company at $12, and will save their cost the first year. 
It will take about three hours to cultivate one acre, and one cultivator will do for six 
neighbors. 

A second method to plant sugar beets is to either drill or hand-plant all the rows 24 
inches apart, and to have the plants in the row 8 or 10 inches apart; this will give 
30,000 beets to the acre. The cultivation of one acre of beets by hand-cultivator or 
shovel-hoe will take one man one-half day, and where this is preferred the distance 
between rows should be two feet. 

As soon as the plants can be seen above ground, run the cultivator or horse-hoe be- 
tween the rows. This first cultivation is necessary, not so much to destroy the weeds 
as to break up the crust on the surface, in order to enable the air to penetrate the soil. 
A light hoeing is fully as good as the running of a cultivator between the rows. Farm- 
ers will understand the importance of this first early hoeing. It will greatly increase 
the yield and will gain ten days’ time in the maturity of the crop. 


) 
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THINNING OUT. 


Careful thinning out at the right time is the most important part of the work. Mr. 
Charles B. Seavy, of Benton, who raised last year the heaviest crop of which we are in- 
formed, viz, at the rate of 494 tons to the acre, planted his rows 30 inches apart and 
thinned out so as to leave each beet 10 inches apart in the rows. The best time for 
thinning the beets is when most of the roots have reached the size of a slate-pencil. 
If they have been planted by a drill in a continuous row the easiest way is to cut out 
the spaces with a sharp hoe. Stand with one foot on each side of the row and cut through 
the row from right to left, deep enough to make it sure that no beet cut will grow 
again. Ifthe rows are over 18 inches apart, or alternately 12 inches twice and 30 
inches once, as above suggested, the plants should be left from 8 to 10 inches apart in 
the row. Retain the best and largest plant in each bunch, removing all the rest. 
Take hold of it with your left hand and press it downward, while you take the others 
in the right hand. Give the bunch in the right hand a twist, as if you were turning 
a screw, and pull them sideways and upwards. Do not pull themstraight up, because 
by doing so you will so loosen the one you wish to remain that it will take many days 
before it regains its strength. Be careful not to break off the leaves only, leaving the 
roots still in the ground, for these would grow again and cause double work. No two 
beets which grow close together ever amount to anything in weight. Therefore it is 
well, about a week after the thinning, to look over the field, and wherever two are 
found together one must be taken out. 

The thinning can be done best after a rain, even if the land is too wet for any other 
work. It can be done by children as quickly as by grown people. But it should be 
done thoroughly and not too late. After the beets are the size of one’s finger they 
cannot be disturbed without great injury. The thinning should be done before haying 
begins. When the beets are thinned out and have fairly started the crop is almost 
secured, for soon the leaves will attain their full size, will cover the ground, and by 
their shade will prevent the weeds from growing. Until then the ground should be 
kept clean and loose. Beets should be hoed or cultivated thoroughly more than once 
before thinning. No plant is more grateful for cultivation than the sugar beet, or 
yields a more bountiful harvest in return for care bestowed. = * 

We can furnish Comstock’s seed drill for planting for $6.50, payable in cask or beets 
next fall. This drill can also be converted into a cultivator. Messrs. Cameron & Co. in 
Preble street, Portland, have got up a cultivator specially adapted to shallow cultiva- 
tion between the rows; price, $12. These cultivators clean three rows at a time. 
They are drawn by a single horse and will clean an acre of beets in a few hours. One 
of these cultivators would be sufficient for six farmers, who might club together and 
order one by paying $2 each. Ordinary cultivators or shovel-plows for potatoes can 
be used. 

Norton’s hand seed-sower (retail price $1.25) is a very ingenious and effective imple- 
ment. It will plant one acre in about three hours. It can be had of us or our agents 
by farmers who contract with us for $1, and it may be included with the seed in a note 
payable next fall in cash or beets. 

Stockbridge’s celebrated “Special Manure for Sugar Beets” or Bowker’s “Hill and 
Drill Phosphate” we will supply to farmers, on receipt of the money with the order, 
at the rate of $5 per bag, of 200 pounds, delivered at any railroad station in Maine. 
Where no barnyard manure is used, apply four bags of Stockbridge manure to the 
acre. Sow it in drill or furrow, ridged up before planting the seed. Where three to 
five cords of barnyard manure are used to the acre, apply two bags of Stockbridge 
manure to the acre, sown as above. 

Mr. W. W. Harris, of Cumberland, president of the State board of agriculture, gives 
his experience in raising sugar beets as follows: 

I have raised beets every year for five years. I first raised the genuine sugar beets 
in 1878, to the extent of two acres. The soil is clay loam. In 1877 it was worn-out 
grass land, cutting only half a ton of hay to the acre. That spring (1877) I plowed it 
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and put in turnips, using no manure except Stockbridge’s special manure for turnips. 
I got a fair crop. In the spring of 1878 I underdrained the land and then plowed it 
once 9 inches deep with Frye’s No. 3 steel plow. Then I harrowed it thoroughly with 
Share’s harrow. I marked out my rows 30 inches apart and 2inches deep with a light 
horse-hoe. I then strewed Stockbridge’s special manure for sugar beets in the drills, 
at the rate of three bags ($5 per bag) to the acre. I then covered the manure about 1 
inch deep. I then ran my seed-drill over the fertilizer and used plenty of seed. This 
was late in May. My drill covered the seed about 1 inch deep. When the beets were 
about the size of a slate-pencil I thinned them out, leaving only one beet to each 8 
inches in the rows. This thinning out and first weeding was the only work I did by 
hand. I afterwards cultivated them with horse-cultivator twice only. My crop was 
224 tons peracre. The only manure I have used on the land for the past two years has 
been the Stockbridge fertilizer. Upon land which was thoroughly manured last year 
a good crop of su gar beets can be raised with Stockbridge sugar-beet manure alone. 
I am going to plant 10 acres of sugar beets this year on contract with the Maine Beet 
Sugar Company. I shall use no other manure than the Stockbridge; it has the great 
advantage that it introduces no weeds. If barnyard manure alone is used, 8 or 10 
cords per acre will be needed. With early planting and good cultivation at least 20 
tons per acre should be an average crop of sugar beets in the State of Maine. 
W. W. HARRIS, 
President Maine State Board of Agriculture. 


Every farmer who cultivates beets for the Maine Beet Sugar Company will 
please send his address by mail on a postal card to The Maine Beet Sugar Company, 


Portland, Me. 
MAINE BEET SUGAR COMPANY. 


The instructions given in the circular were pretty generally followed, though in 
some cases the farmers followed the teachings of their own experience in growing 
other root crops. Thus crops were planted upon low bottoms that were not very well 
drained, and even where very peaty soil prevailed. Such conditions, of course, in- 
sured roots of large yolume, which, according to the experience of European growers 
and sugar manufacturers, are not compatible with high yields in sugar in the factory 
as compared with the number of tons worked. 

But these difficulties will remedy themselves in time, and it remains to be seen what 
will be the value of the crops produced under the varying conditions that may be 
found. This we shall endeavor to learn definitely by means of a circular of questions 
we have prepared for distribution among the farmers who have grown beets this year, 
and hope to be able to make public the information we shall doubtless obtain in a sub- 
sequent more detailed report. For the present we must content ourselves with the 
comparatively limited information we were able hurriedly to obtain in a short time 
before the time for harvesting the crop had arrived. The prospects for an excellent 
crop are very favorable, and hopes of success and profit from the enterprise, both to 
the farmers and the manufacturers, run high. It is believed by all concerned that the 
average quantity obtained per acre from this year’s crop will reach 15 to 20 tons, of 
very excellent quality, though the latter has not yet been accurately determined. 
Should the expectations be realized, the extension of the culture next year will be 
rapid and sure. 

The seed purchased and distributed by the company consisted of sovenspigeas ““Tm- 
perial,” obtained from Halle, in Germany, and one-eighth ‘Pink top,” from the house 
of Vilmorin, Andrieux & Co., in Paris. Of these, the German seed seems to find greater 
favor among the growers, because it has not the property of growing out of the ground 
as much as the French variety. But the value of the two varieties for working in the 
factory remains to be determined. 

The methods of culture adopted by the farmers may be briefly summed up as follows: 

The seed was sown in drills from 18 to 30 inches apart, according to the notion of 
the farmer, and in quantity varying from 8 to 14 pounds per acre. The quantity of 
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seed to be used is a matter of considerable variance of opinion among the farmers, and 
@ very important number believe it to be quite as well to sow the smaller quantity, 
provided ti.e seed be of good quality. It is difficult, they say, to sow the larger quan- 
tity with the same regularity, though some farmers were met who considered it of 
advantage to pass the drill twice through the same row, in order to secure uniformity 
in the distribution, or at least to obviate the danger and difficulty of having bare spots 
in the field that must be filled up by transplanting, which is both tedious and unsatis- 
factory, or the space left must be lost. This method of sowing was said this year to 
leave the fields in which it was tried entirely free from the troublesome and not very 
sightly bare spots that so frequently prevail. 

The other recommendations in the circular appear to be very generally carried out. 
The thinning, which it is stated may be done with a hoe, was effected in various 
ways, but many of the intelligent farmers argue in favor of thinning by hand. In this 
way they say it is possible to make a more careful selection, and leave only the largest 
and more vigorous roots, and also insure leaving only one root, whereas with a hoe 
two or more may be left in contact, a condition well known to have a deleterious in- 
fluence, not only upon the quantity of the crop,but on the quality aswell. The roots 
were left at distances from each other, according as it was the desire of the farmer to 
produce large or small roots, varying from 6 to 10 inches, 9 inches being about the ay- 
erage. The other methods of culture were carried out as directed in the circular. 

The notions concerning the use of fertilizers are as various as those upon other mat- 
ters. Stable manure is, of course, the favorite, and is applied at the rate of 5to8 
cords per acre, and, for this year’s crop, in the spring; but artificial fertilizers are also 
employed to some extent, Stockbridge’s special fertilizer for sugar beets finding most 
favor, though Bradley’s superphosphate is used to a very considerable extent. No spe- 
cial rule as to the quantity used and the mode of applying seems be followed. Two to 
three bags of 200 pounds are in most cases considered sufficient, sowed broadcast just 

. before the final operations of preparation of the soil previous to planting. In a very 
few instances the artificial fertilizers were distributed in the rows in advance of sowing 
the seed, but, so far as we were able to learn, no appreciable difierence could be no- 
ticed in the crops from the several modes of distribution. 

More exact notions concerning the methods followed by the most intelligent and 
progressive farmers, and especially the cost of production and the probable profits to 
the farmers (which latter information it was our particular desire and object to obtain), 
may be gleaned from the following detailed results of interviews with Mr. W. W. Har- 
ris, president of the Maine State Agricultural Society, and residing at Portland, and 
from Mr. Hiram Hays, of Portsmouth, N. H. These gentlemen appear to have given 
the subject of the culture thoughtful attention, and their statements may be considered 
of great value. 


By Mr. Harris: 

‘Planted 9 acres on good upland with equal parts of German and French seed at 
the rate of 15 pounds per acre. The land planted in beets was cropped last year as 
follows: grass, 2 acres; turnips, 2 acres; balance in corn. The corn crop was ma- 
nured with Stockbridge’s fertilizer for corn, but no stable manure was applied either 
to the crops of the previous year or to the beet crop. For the latter, however, Stock- 
bridge’s fertilizer for beets was distributed in drills at the rate of half a ton per acre, 
at a cost of $25, to be taken in the fall from the account for beets by the sugar com- 
pany, who supplied the fertilizer. 

“The land was plowed both in the fall and spring to a depth of 9 or 10 inches. In 
the fall plowing one man and team could plow 13 acre per day, making the cost $2 per 
acre. The spring plowing was accompanied by subsoiling to a depth of 8 inches be- 
low the bottom of the plow furrow. The two operations, or rather the double opera- 
tion of spring-plowing and subsoiling was done at a total cost of $4 per acre. 

‘*Preparatory to planting the land was thoroughly harrowed with a Shares and Ran- 
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dall harrow, and marked out with a marker. Fertilizer was then distributed in the 
marks and lightly covered by means of a horse cultivator, and the seed sown upon it 
with a hand drill. The cost of harrowing was $2 per acre, and that of marking, dis- 
tributing the fertilizer, and planting, $1 per acre. 

“‘This year the roots were separated by a distance of 30 inches between the rows, and 
8 inches between the roots, but next year these distances will be decreased. The first 
weeding was done with a hoe of special form, turned up at each side and double- 
edged, so that the laborer was able to utilize both the forward and backward stroke. 
This made the operation much more rapid and the work done more thorough, but by 
means of thisimplement it was impossible to remove the weeds that were in very close 
proximity to the roots, and this was effected by hand, with very little labor and very 
small cost. The thinning was done with a hoe of similar construction but narrower, 
and this operation and the first weeding together cost $3 per acre. All the subsequent 
work on the crop was done with a horse cultivator, which was employed three times. 
It was found that a man with a horse cuitivator could go over 2 acres per day, making 
the cost of the work $1.50 per acre. The work on the crop continues about 3 weeks 
after the first weeding, during which the horse cultivator may be used three times, 
and after which the leaves cover the ground so completely that the weeds do not 
grow. 

“The harvesting will be done in October, and the method of pulling will vary 
with the character of the ground; if it be mellow it will be done by hand, with no 
assistance, but if the ground be hard it must be loosened with the plow. The leaves 
are removed in the field by hand or with a knife, as the case may be. Boys are not 
strong enough to twist off the leaves as the men do, and must use a knife for the pur- 
pose. The roots will be stored in trenches until called for by the factory. The rail- 
road station being on the farm, no cost is estimated for delivering. The price received 
for the crop is $5 per ton of 2,240 pounds. 

‘‘T shall use pulp from factory for cattle food, at a cost delivered on farm of $1.50 per 
ton. : 

‘The wages of farm laborers is $13 per month, with board and washing, and $25 
per month or $1 per day without board and washing.” 


Mr. Harris considers that if care be observed to keep the weeds down, the cost of 
culture of the sugar beet will not be more than 25 per cent. greater than that of corn 
or potatoes, but the probabilities are that in most cases the cost will not be as high as 
this. The data concerning the cost of beet culture given by Mr. Harris may besummed 
up as follows: 


Beet, 45 pounds, ab 20 CONUS ..o----5-= 20sec er een = osntiew waa nok eee ae $3 00 
JRA Ae ea ee Se ee ee 8 eS BObSnoeooU BNSS SsoceSatAess soc: = 25 00 
IBN DION Ne See eS5 55 As Sot aaisoon Sheens oso tesedanasectosseos fo23ere2-- 2 00 
OTIS PlOWING on A. 2 on = noe nto Sap seen be eee dha Jog i bwt)ate nine Sle Bie ee 4 00 
EIN poe a ng ais on mw oto ne eemee Peel ye nin esi ae ele ee 2 00 
Moamrioine amd. plamtin Gee cc ocean aioe sec peta oa sece ec oekel tae 6aeitd a= eee 1 00 
irs weeains, and thinnine. 6-7 roe sab oat a see cee Ue eels erecta eee eee 3 00 
Cultivator wathyhorse!(3, times) - ..-5..352-5 os2-55 sop 2 cele ace ee som tt = 4 4 50 
OU a eee eee on Nace we scou ces tise Oebit oe cracice mae ala cee intars Sacton a 44 50 


By Mr. Hays, of Portsmouth, N. H.: 

‘‘ Planted 2 acres with French seed, pink top, but prefers the German seed, because 
the roots are generally larger, do not grow so much out of the ground, and will prob- 
ably give a larger yield per acre. He planted the 14 pounds of seed furnished by the 
company, but considers this quantity too much, and that 8 pounds per acre is amply 
sufficient, for more than this cannot readily be sown. 

‘The soil devoted to sugar beets this year is a sandy loam, on well-drained upland. 
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A moist, rather stiff,soil is probably preferable for beets, because they are not likely 
to suffer so quickly from dry weather. This year was rather dry, particularly in Au- 
gust, and the leaves withered so much during the day that they did not recover 
at night. 

“The plot upon which the beets was planted was cropped last yearin turnips. For 
the beets, well-rotted barn-yard manure was applied in the spring, at the rate of 5 
cords per acre, and well plowed in. The field contained a great deal of witch grass, 
but this was completely killed by the three plowings given. In usual practice will 
plow but twice, first in the fall, leaving it rough during the winter, without harrow- 
ing, to be crossed in the spring, followed by very thorough harrowing. In the appli- 
cation of stable manure, it will be preferable to put it on well rotted in the spring, im- 
mediately in advance of plowing. Heuses besides this 400 pounds of Stockbridge’s special 
beet-manure per acre; it costs $5 per bag, or $50 per ton. The artificial manure is’ 
sown broadcast and harrowed in. 

“The first plowing was done this year at the last of April, and the second about a 
week later, both times to a depth of 7 inches, without subsoiling. It is questionable 
whether subsoiling pays. The cost of plowing is estimated at $2 per acre, and the 
harrowing at 50 cents to $1, according to the land. 

“The seed was sown May 24 with Ross’s horse corn planter at an estimated cost of $1 
per acre, and the roots were separated by a distance of 18 inches between the rows, 
and 6 inches between the beets in the rows; but considers this too close, and next 
year will plant 22 byp’7 or 8. 

‘‘Hoeing the crop was commenced as soon as the beets were large enough to admit 
of it, and was done both by hand and the horse cultivator. By means of a hand cul- 
tivator which was also used, a man was able to go over three times as much ground 
in a given time as he can with an ordinary hoe and do quite as good work. The horse 
cultivator was, however, used as much as possible. With an ordinary hoe a man can 
‘cut’ half an acre per day, and with the hand cultivator2acres. The thinning out is the 
most expensive operation of all. While mechanical appliances might be employed, 
it pays better in the end to do the work by hand, because then choice can be made to 
remove the smaller and weaker specimens, and leave only the stronger ones, which 
will make a great difference in the crop. The cost of thinning by hand may be esti- 
mated at about $7 per acre. 

‘The crop of this year was hoed three times at a cost of $2 per acre for each time, and 
the work of cultivation was finished about July 1, when the leaves completely covered 
the ground.” The crop will be harvested about October 1, or a little later. In most 
cases it is better to pull by hand simply, but itis often worth the trouble to run a plow 
close to each row to loosen the ground and then pull. The topping is done by hand, 
by taking the root in one hand and the leaves close to the root in the other and twist- 
ing them off. This method is not as clean an operation as topping with a knife, but it 
satisfies the manufacturer and may be much more quickly done. A man can pull 
about 4 acre per day and can top about 3 tons in the same time. The cost of pulling 
wiil amount to about $4 per acre. In the section around Portsmouth contracts may 
be made for pulling and topping for 14 cents per bushel of roots. 

“The average distance of the crops of the section from the railway station is 14 
miles. At this distance a man with a pair of horses’can deliver 5 tons per day at a 
cost of 30 cents per ton or at a distance of 5 miles for 50 cents per ton. 

“Stable manure delivered on the farm is worth about $6 per cord, though it may be 
made for less than this, but it must be estimated at this cost in general culture. 

“The pulp is sold at the factory at $1 per ton and is delivered in Portsmouth at 
$1.50. It will cost 30 cents more to deliver it on the farm. He will this year stable 50 
head of beef cattle to feed upon equal parts of hay, refuse malt from brewery, and 
pulp, with some corn, and will keep close account of weight of cattle per head, pur- 
chase price, daily rations, cost of attendance, amount of manure produced, ultimate 
weight of the cattle and selling price, and will report same to the department.” 
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The account of cost of culture for one acre at Mr. Hays’s estimate may be summed 
up as follows: 


Seed; /10 potinds.at/20 cents .205). 205. ne alah don eens ween sas eA SR 
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It will be seen that the methods of culture followed by Mr. Hays are very thorough, 
and the figures for the cost generous estimates, and deducting the estimated cost of 
harvesting and delivering, these estimates agree so closely with those given by Mr. 
Harris that they may be accepted as about correct for the cost of sugar-beet culture 
in the Eastern States. 

Now the most natural question concerning this matter from the’ agricultural side is, 
What will be the profits to the farmer from this new culture? The estimate may be 
made from Mr. Hays’s crop. With the rows 18 inches apart, and the roots separated 6 
inches in the rows, there will be 31,680 beets per acre, and they will have an average 
weight of at least 14 pounds each, which would be equivalent to a yield of 21 tons 
per acre. The price for beets delivered at the station being $5 per ton, the money 
value of his crop will be $105 per acre; and there will remain, after deducting expenses 
of culture, a net profit of $44 per acre, which would seem to settle very satisfactorily 
the question of the profits to the farmer, resulting from this new and valuable crop. 

But it remains for the harvest to determine how far these figures for the average 
quantity of the crops shall be confirmed, and this and other information we hope to 
be able to offer in a subsequent report. 


APPENDIX. DD. 


FINAL REPORT ON THE CONDITION OF THE BEET SUGAR INDUSTRY IN 
NEW ENGLAND UNDER THE DIRECTION OF THE MAINE BEET SUGAR 
COMPANY OF PORTLAND, MAINE. 


WASHINGTON, D. C., —_—,— 

Sim: I have the honor to submit the following final report upon the condition of 
sugar beet culture iu New England, under the direction of the Maine Sugar Beet Com- 
pany of Portland, Maine. 

In order tosecure full information concerning their operations directly from the farm- 
ers, the following circular letter with list of questions was distributed to those whose 
names and addresses were furnished by the board of directors of the company men- 
tioned. It will be observed that little or no information could be given by the farmers 
concerning preservation of the roots or feeding pulps from the factory. In this con- 
nection the experience of last year has been entirely new. 

The following is a form and copy of the circular and questions-sent out: 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
Washington, D. C., October 1, 1879. 
Sir: For the mutual benefit of those who have grown sugar beets during the season 
just closing, and those who may desire to undertake the culture of this valuable crop 
during the coming year, it is the desire of this department to secure the fullest possi- 
ble information with relation to the crop of the present year, the methods of culture 
followed, their cost, and the results obtained, and to this end we respectfully and 
earnestly request that you will have the kindness to return as full and complete re- 
plies to the following questions as lies within your power. Replies may be entered in 
the blank column opposite the questions, and it is desirable that they be returned as 
soon as possible. 
Very respectfully, 
WM. G. LE DUC, 


Commissioner. 


QUESTIONS. 
. Kind of seed sown? 
. Source of same? 
. Quality sown per acre? 
. Location of field, upland or lowland ? 
. Is your soil sand, limestone, clay, slate, or loam ? 
- Is it well drained? 
. Is the drainage natural or artificial ? 
. Area planted in sugar beets? 
. Crop on same land previous year? 
10. Time of first plowing? 
11. Depth of same? 
12. Cost of same per acre? 
13. Time of second plowing? 
14. Depth of same? 
15. Cost of same? 
16. Was subsoil plowing employed ? 
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17. Depth of same? 

18. Note other operations of preparation of the soil, such as harrowing, rolling, &c., 
and cost of same? 

19. Planting, date ? 

20. Method of; by hand or drill ? 

21. Cost of planting ? 

22. Distance between the rows? 

23. Distance between the roots ? 

24. Was stable manure applied to the crop ? 

25. When and in what quantity per acre? 

26. Was artificial manure applied? 

27. When; how; what; how much; cost ? 

28. Time of first hoeing ? 

29. Done by hand or horse cultivator? 

30. If special implement employed, describe it? . 

31. Cost of first hoeing? . 

32. Area hoed by each laborer per day ? | 

33. Wages of laborers by day or month? 

34, Time and cost of second hoeing ? 

35. Date and cost of third hoeing ? 

36. Date and cost of thinning? 

37. How was thinning done; by hand, hoe, or special implement for the purpose? 

38. Time of harvesting ? 

39. Mode of pulling, by hand or with instrument ? 

40. Surface pulled by each man per day? 

41, Mode of removing leaves or tops; by hand or with knife ? 

42. Quantity topped by each laborer per day ? 

43. Total cost of harvesting per acre? 

44, Per ton of roots? 

45. Distance of crop from station, wharf, or factory ? 

46. Cost of delivering ? 

47. Price received per ton of beets? 

48. Are beets preserved in trenches? 

49. How long? 

50. Cost of preparing trenches? 

51. Pulp, how obtained ? 

52. Price of pulp at the factory ? 

53. Cost delivered on farm ? 

54, Estimated feeding value as compared with hay or corn fodder? 

55. Mode of preserving ? 

56. Cost of same? 

57. Mode of feeding ? 

58. To what animals fed? 

59. Quantity per day per head? 

60. What percentage of sugar do your beets contain ? 

61. What is their average size and yield per acre? 

62. Place of sugar beets in your rotation of crops? 
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Please fill out the blanks in the following table, showing the comparative cost per 
acre of culture of sugar beets, corn, and potatoes: 


Operations. Beets. Corn. Potatoes. 


oJ 

PPPROMRMA WING o>... 05 s- cee eee none = 
Harrowing and rolling -..-.....---------+------------ 
Marking and planting. -...-...--..------------------- 
First weeding and thinning -..-.--.........-.---------- 
First hoeing or cultivating--...-....-.....-.------------ 
Second hoeing or cultivating --.--..----.----.-------- 
Third hoeing or cultivating. --.............------.2.--- 
Pulling and topping, or harvesting. ........-.-------. 
Delivering at place of sale. .-..-.---.-...-..---------- 
cords stable manure, at 
pounds artificial manure, at 
Other operations of culture. .-..-.....---.--..--------- 

SUTRA TI DGD TE Pi as ee eae 
Quantity of product per acre tons, at ae 


Name of grower, ——-; town, ———;; county, ———;; State, ———. 


Of this circular over 1,300 copies were distributed to addresses furnished by the 
Maine Sugar Beet Company, and the number returned-with replies worthy of being 
entered in our record did not exceed 200. The information thus received has been 
arranged in the following tables. The table A is intended for detailed record, and 
the table B is a condensation for more convenient reference and study of the principal 
conditions of the culture and the results obtained. 


CULTURE OF THE SUGAR BEET, 


184 


"GZ 1940490 |** LZ 19q0}0Q pooMOUIULOD j****"**-****""==- 19qGO4DO J" °° ++ Bw 8* "== -Gz 19qG0}90 
Spee Ags | ae eae PEC Ags | == A= 92 = sss Sen umreey || == =o 29 =c= =n ier Ker 


“od 
“OL 


“4800 oures ‘oz Ane |- 


“ep aod 1 
‘9108 iH 
‘e108 10d 9T¢ 


g aN 
me amy 


‘on 
“Suryjueld ye sproy ze 
‘OInNUBUL SOF, 
*soTOUL g 0} 9 


“s777**or A[ne ynoqy |*-----g$ foun Jo opppry |°*7"* OS T$ foune Jo qsvT 


pO Ee eT “| oo" eg f AINE Jo [PPI |-77777* 77 AMP Jo yseT 
Seeees as = sls na ke s\ncnee ~so7"""* eg gnoge ‘T oun |~--"-"-oung jo qued 4sv'T 
SekaP iain acigmea/sis\neisic|<2'= «=.= SIO I i act m(eriles@inie CloiF (eis Aep rod [$ 
“**°"-@d Weqy S88T JON |---* "+7 °***** OrOB aod e¢ 
sreceseeseoss-puey Ag |-°"*"-"* 1078ATMo es10FT poss oss sre eniehanes mom 
Segoe hoes es OUD) | -2" "75>" on Agi TOU |---- "== SRSA A SASS “Toune 
ee cg ee ee es ee 9$ “SQT 00 ‘oyey dsoyg 
apap be am) ALLO TEU Wa |e 9 io ie ane ia YEON AT | asin vimininbnm inininrniainin imine sox 
el a ie Oe SSis | c\9=\<i< <\ne\mininiani=ici Sp109 0Z | S[[lIp Ur peyuryd ‘spz0o ¢ 
eee eae Tne sCATILG Au 2s => =m os ciee(\) TH ASOOr: BANK: CT$ 800 saz 
Bees S aoe “ROM OIT OG) 10! G) |" == == use ain arele im SQYOUTG) |= ss =se casei SOTLOUL 8 0} F 


ee a 


OPT EES 90g puv puvy 
~-Suyooy 4svy ye powary,, 
Se 4sel pur cz ounr 
4s8iy sv oulNs 
“==""="* yquour 10d 0¢"TT$ 
SNES Sere ye nea ee Spot Og 


puvy 


teeeeeeeee eee eee ee Toune 


“*>" gL0T$ ‘spanod 00¢ 


RODRIG RESETS aaeeaee a's 80K 
“"Q910¥8 Sp10d J ‘GET ‘ALT 


eg ysoo ‘sax 


“rc tttttttt**soqour g 07g 


“BOTLOUT $3 mre os eer OL OG oe ee se eee 490FZ Seria Bieiee cocaine wares (22) Ae Se ae! CCNY 
‘e10v 10d of Pao ee ae GSK Gy sigsieisinicinisinminingnie/eiaie.9 PMT Rh eae Rlecisie nmin einiealsis: sinibinieini<'tsieisiai a a a a Ses cs 
OUR [easen sees ree puey Ag |-*------* [ap ur puey Ag |---7**- See eat 0 ages sesseseecass* POMEL 
"0g Avyy [o-oo ooo oot Avy qn0qy |-----**"-"""g Avy quoqy |----- wooreressecss OT ABT }*77°"* OT 03 ZL Avy WIT 
powolseH |*""* 1$ ‘Sour ¢ pomoreH |--------*-"- Og Tg Buyppoy |---ste-seees sees ees eec es |e esse eee Tg TorMOTTEAT 
SONG [pane sa nsinseinninnininciieisin amie iis cin claletein( aie sieinia=ainipaininigy AT; SSC IGSCOROOES S| OOS) aE 
fete ew ewes mmm ese senans Tgonitsiesanee=* TOU TOO Ee es bi 
eg ee SONOUT J |--- oes tt enn ee eee eeee 
-=*- 990 pomord & (Oy eI Per? Serer Apia Pa Ge tag lag Het: Pa ames whch Weeds SSL RE 
"2h Eo | OO LOM Coy son se Le ee $$ t, Ce ee RES RR OE SRS 2089 Sisis.ci22 ERS ssa ag 
“BOTOUL ZL pee. ROOT ee Mae coe a SONOUL,. Bf 9 Ses 92s" SOT0ure me Tea ee oe ae NOLO LS 
“ASIC 3° CIDR (fvsoaseser-n=so-"T Repy |oreesmeresesss-s2--auady |*=27=°-=-"quez dn Weyoag |*7-**°- "°°" 6L8I ‘T Leyy 
“po0}eyOd |--"" 80078300 ‘smBoq ‘M109 To ne PERE DU Oner pe cian = me RECO GD Poe ee ee qeoq A 
"9.108 po esc Raes(r=<8=" 9708 eet ha Pi > ae e108 $ >) CLES pe ARES ae o10B as ee O108 T 
*[BINYVN |-> a Ss PeLIENT Se Sra eS P| ORAS ESS (Oat NT. “TeInye 
"SOA scoceesners quay pues Aig ee ie ee ee 1S U0 accent cate mean “121, te ae ae ee 


CeO or an ae ee ee OBO Sp ee OT Apueg Seg et ureoy, Aparg 
*purld9 Ee es eee a eee puridg Sh es Oe a purldg os ee a PAS AOr 


SOB SGG) ge geccee eee OBER) “ane ser site weer caer 
“spunod ${ |---*-- or0v aod spunod fT |------ e108 aod spunod FT 
*puvyiog |--Aueduioo Aq poysmmingy |----- teeter nee 
*JO0q TVONG |--------- 


USA ole ele cgear eprpearamton wi deg 08th 
rise qeee= ere sl-\ SpinOd py 
“70D rvSng yoog oUIeyL 


Pos Jooq-IwaNg |-*---*"-"*-"-- goog aeSng |°---*" se *-"* > poyrodmy 


v = & 


sanpmosseassicesess<Knirag 
nor seresssesses= DOBIMO'T |"" "4 pUL[MOT 10 puvldn ‘ploy Jo uoywooT “Fp 


08's 


aWvuLIo-+) 


t 


_) SUISOY PAY} Jo 4soo pus oye. “cg 


j SULNOY pUOdES JO 4800 puL oT, “Fe 


i Riise an epee) { SUTOOY 4S1y Jo 480 “TE 
“> $L oqratosop ‘posn yuotmordurr peroeds JT ‘0g 
scisenie j1OPVATQ[NO 9s10y 10 puvy Aq ouog “Gz 
BUSS sea inns Weise SSsie j SULS0Y YSIYE JO OWL, “gz 
“49800 ‘YonUr MOY ‘eq * MOU Smo AA “2% 
eaissenisieeye j porjdde oamuem [eroyyae su Ay *9Z 
~-,0108 dod Aqiquenb yeaa Ul pue ‘Mey A, “CZ 
jS8do.o 013 09 porjddy ornuvu o[qvys SUA “FZ 
parse “-"""}8J00I OY} WOIMJoq OoULISIC, “EZ 
tees “"*""""; HMO OT} WOOAMJOY OOULISICE “ZZ 
sees woooeresscsssssss 95 Surqueyd Jo 4SoN “1% 

eae P “"""¢T[Np 10 puvy Aq—Jjo pogo *0Z 
pe ira aa i ara ay jo}ep ‘suyurTg ‘6L 


jo uoyvavdead jo suoryviedo 10430 OJON “ST 
SSRIS SET pee SIRF jouls jo qydoq “LT 
---; poAojdure SurMord [losqns svA\ ‘OT 
shies Rinne Tisai “""="" 4 OUIBS JO 4SOD “CT 
Sees “"* ,0urvs Jo TIdeq “FT 

meiscrets SEE assis jdutMo]d puooos Jo oul, “gt 
Sere ese srerssss--s9108 tod ‘OUles JO 4S0D “ZT 
pecsisvie deem seasrin sa 5 = 25 joules Jo yWdoq ‘IT 
recwisin sins seinninieir ** ,5ULMOTd 4ys1y Jo OUTT, “OT 


*s---" gre04 snoraoud purl owes uo doig *6 
voreenes==- i SJ00q IVSDS UL poyur[d vory ‘g 
7" "f [VIOUYIV IO [RINZVU OSVUIVAp OY] BT *Z 
Se Saaesaisi= se nicisss os j poulerp [JOM AIST “9g 
4 UIBOT IO 
‘eyes ‘Kepo ‘ouojsouny ‘pues [ros 10d sy *g 


ae lalate ie a gl ee be ek Sh Zoulvs JO Js0n'DE 


aie” Sak ae oy ale | unod ZT soeeceroerssscoes 9708 JOd TAOS Ayyguen’ "$ 


eee ee a 


Siete Tail Celli Seba <a ln {ees JO 9DINOG °*% 


woeeesessoos IeSNS OFM |o-- TTT TTT TTT ss" | AOS PoOs JO PULY “T 


BORIC IOS TO CEIY. Ns U0 (2) JO LOQ TINT 


Se eee 
“ONIVW NI GYOLTNO LATA AVONS FO NOILIGNOO 


‘VY HTavio 


185 


CULTURE OF THE SUGAR BEET. 


Rn 


‘e108 aod suo} g f*qy # |°-"* Snp woYA poszoatfoqy 
‘Gg |" * "> spunod 07%‘ LO Gf} 


rerseseses-s groan fs00}ujod JO ‘9 
Ce eg NA CR EA Me Se CN a lll Sta all lle | ac na a a i emia acelin aie | tat srresceserns 1 BTIYSNG | W109 JO "A 
ance? GIO} OT | nme nesese ss ESTO eTO0 TOD 
:o108 10d ppord OF BIOAW 
seneetennseeeneceeeencenes|sseseeereeeeeserrers sRGOIUION JO “0 
Sina nis | Ries vee nenene cannes eneens|eoeeeeeeeeteenetenerenes 1 1100 JQ *Q 
Pa sissincommnnmivinnirinini(i) fils eRin enn heePnrrAMmasAAFiOng (tase ricns Ae SP i Shee rea e eM mE 
soxov aod sdo19 Jo onpeA 
Exim lap wmininnndaninens dale EPPSd benny Mannion “hora SRR a@RN PPPS PAP eP Pe Serre {s00jnjod JQ ‘9 
iy ti bake ed LO al) 
PSASIAR AAAS ASR PABA! OPI DE |p ree eeere eee ce © eee eee SC )T 
:o108 20d oang[no Jo 4s0p 
cence eee deeecee tee eeweew er] nw neeeseneceneneneecenens|samececsweanascnsansvawens|ssecccccssescnmrsnsseseeas |i GOI) JO UOLZEPOL INOL UT S}OOK JO OOV[T 
49108 
te eeeeeeereeeeeeee grog gp frtittttttetttrettttersee teers oxoe rod su09 gf | tod proré puv ozs OFvAOAT TOT} BE 4VT AL 
pitnienie SSM PesPorr een OUeT if -- E27 |, sjo0q anod uravdus Jo osvyueosed yey 
pereraaie a [ae ssesss="="-s peor sod Avp sed Agiyuen 
roc ceRar { poy S[BULLAG FeIA OF, 
Sesiesineses sis seh see acts FP Opaay OO nun 
Pk recesses se tae Sentheecs joules Jo 480 
resereenenescrorees 1 Suraroso1d JO Opoyy 
jdoppoy ut09 20 Aut WQTA 
porvdur09 sv onjea Suypooy poyeurzsoy 
dis:«is Ae yA Laer * , WIS WO POLOAT[OP 4BOK) 


sew eee nena eee cee een een ees|seeeeseeweessecee* B10} OT 


alte Aas BCT Bey ae Mall 1 fel a aaa tel +) 


e108 ‘dA su0} g ‘T~euIs £10 A. 


PTT ere e ere rir (eee eee ee ee ee 


rrr r errr Tee eee eee Pee 


Sa wiieGininianaa neon ue asletenoe | secant cerene ne eenn j poureyqo Moy ‘drug 
tee nerereeerewensecscnneee|senceseronnss BOTIDTOL, SULIUdeId JO 480() 
Lwintatwialeile state Wine elis'ee eran aPP mse F PE ROA OUT, [te oEn eS Sec pS wee era { OUOT AOTT 
Ce sedeneeerrees Gay [son serenascemseneamanecccs|socsres sininia ol¥ibin nigivind go0X |°-7 777 ,HOTPOMT} UL poAdosoad BYooq OLY 
seereroesers 109 JOd CH =" og |" "BAT OFZ'Z JO WO} aod Gg] ~-**-"" ;SJooq Jo 107 od poatooar OO 


POU MMee pe ne ae come? AF | |i orsoeereowsos 10} JOd Ze |"""""°*** 10} JOd 87190 09 |*""~ “==> 70} dod gyU0d OT [7 §SUMOATLOP JO 80D 


4 ALopous 


‘soyyur p |" "*"WOT}eys ULOTT SOTTO g | 1,478 P,TTPwA WLOTF OTTUT g |****7 TTT TTT GOTT FZ [nn javy a {spor og | 10 ‘FavyA ‘aorye}s wOAy Cord Jo oowLySTC. 


*OIg |" 7 "0108 a0d gg Jo OYeA YW 


‘ogra 
"9108 


Sie'sie seen STOTT OTL KWE lee ee es cinpsheer ane ial fol rrreesee** gspunod 0pz'z |""por Jaoj aod syuoo §fap | ~~" ~~ sreceeesscreesss= 1 M9001 JO U0} 10g 

PS acon w SS ONOB KL day |r” mislas inselnyen ees Se Gg | == og'yd |* 7777 "4oa0e dod SuTysoAIvy JO 4800 [BIO 

pibosieisiois man RY Mee Ker mah eins | ra em E eee © STEN |>e *'0/ein/* @rinleis anin= ie PSR Pee niente PS eee j kup aod coaoqny youo £q poddoy Aqryuune 
j OFlUDy TYLAL 40 pang 

aides 15, 10 S| ae ela en staid 7° heli 1: le eae a Aq ‘sdo} 10 Save, HULAOMOL JO OPOTL 


smwncccenacccccenacncernsr|scovesecoserorccen: QIOB Fe |-""°°°°°""- SNOT OLVNDE OT |" seeeeeess gio Ht |-- "5 Aup sed bia ape aka 


“pueq Ag VebithwweWamevens pus Ag seem e enw newne puvyy ee er puvy eee er puvyT “uy TTA 10 pussy &q ‘Suypud jo Opoyt 


seeeeeeleee srreees- 4 Krojovy ony ye dnd Jo oor * 


eit) 


CULTURE OF THE SUGAR BEET, 


186 


“Sareoy pz 98 pouuryy, 
"ph oT ANE 
"of ‘ pauuryy 


pues peoy ‘ounr jo ysvT 
“Aep rod $399 08 
“Spot OT 

‘o1ov § sod FH 


*puey Ag 
‘Lounge 


‘of ‘IOZTTIJ.AOT 
eSpraqyoojg spunod 00% 


481g 4 o10B od sp109 0g 
“QOT$ 3800 80K 


“SoTOUT OT 0} 8 
*SOTOUT 0G 
‘orov § aod p$ 
‘puvy Ag 
"g pue F AvTT 
‘ore rod 1$ 
{poysniq pue pamolieyT 


‘ON 
‘oro rod ef 
“BOTOUL ZT 
3 AVI 
09'e 
*SaTOUL OT 
"83 [dy 
*S90}UJOT 
9100 $ 
*[Banyw NT 
‘sO 


*JOATIN 
puryd 
08 2 
‘spunod $f 


*poos qooq-1v0ng 


“Or 


verses" gh qgoo fog oun 


---+*--ehagsoo fT ysnsny 
----parvoqg pus Avp aod 1¢ 
spor orenbs cz 


aomncopdhersebe eee es 


one (Oa LUE a 


“ase pus 
seyse ‘puevy Aq ‘tT Aine 
PEERS Sssser see 80K. 


ss2+*-*- g10@ $ 09 SP100 9 
*---=- ginuvar pavé-MIeg 


GOQOTOG 109190 WOT} 4OOF T 
Brae ae -*->*"S9T0UI GZ 
ee 0g'2% 


ISIE II LUCA MNS | 
DSI ITO OR IOI (eh b Arh 


TES dala we eeeee Ng 


ed 03'FS 
“qooy [ !MOLIN UT OOTALT, 


ee c Av 
“9r0zoq sivok Zz ‘8007730 
ZEUS, peaeo g socnnod 


feos ess sous POOL 
See = alee pt OE 


Sten oe ei ALCS pur ArIO 
pt ogee “= * puvl MoT 
SSSooe eee 08's 

pieaes fae ichanigs -spunod tL 
Rs pee cen crees QOURIIT 
Ce eae qooq-avong 


+++++ 2g foump Jo OTPpPHT 


s=2++---7h £99 07 cg OUNL 
SASSO SCA IN Va yeralal gi 


See oes 9.108 JO ¥ 
See a cee eeencee- at 


ce rceeereress od ‘<n uy 
OSE CeO dR alls} dren tg 


seereees ef agoo {AP UT 
SaGecisr ss Crise Keg eu Te 


SRR EERO HOGHDOA be ha tt eel on 
‘9108 
rod sproo g {Avy uz | 084800 ‘sproy og ynoqy 
PERO IONG:2 OFS ysoo {sox |~*77** OANUUL pavd-cIEg 
Sarco mes es BOMUUL ROR OU ch "* soqour 9 yuoqy 
SOOO EDR CQO GOUGH [i fajn4 cha: |e ep cain as aaa 4ooJ Z 
Pl nae See eh 
Fer DUH AC POOR a eS 
CCMA OI IOOU | os ee 
SIMODIG)) PAMOLIGMTTOMuliic | tlt nic). Ae eee 
sodaonces we reeeeeeeee sony [ore ee fee fatetarstetefetale HEpoece 
sere sis sisinie via meee im NOG Mininiris.<=/smiaisipinisio esis nina Sods 
BOO ee SoyOUL ZT [777777 “Seqourg ynoqy 
ee Zee on ‘RUT ee oun Uy 
ee 0c'2s iid werner ch 
Sey Ae Ser PNOUOUUR Hien a. sSoTour TT nog V 
pslelsisinie sles =" 9197 ‘19q090Q |" eT ACT 
an een Sr ee SOO LOpa SOR TE Nel ol phenome og % hag 
sin\e\wimisre estos areas nT aS ae “088 eee wwe we ee eee wee 
peten es eSvurvip ou spooyy [on ON 
st eeeeewereseneees mor [ttt Avo pus Apurg 
penesisincie purydn qstoyy |°"" °° PUBTMOT 
-seeee eit feere) Ryu snat ee ee SS Setters ine enh 
RLSiSiCseie.tcnia =**--gpunod of |°77777777°"" "7 “spunod gt 
“=- OF avsng Joo ONIVIT 
aera poos yooq-1vsng 
8 he 


‘ponurjuog—ANIVA NI TUALTINO LAAT-AVONS AO NOILIGNOO 


meghtenusysessiavs opsar=3 ew eeeeewesee- 4 Suro Jo 4800 pus eyeq."98 


--o¢ {OUNL UT YOO YSe'T 


+277: OTS ‘skup F Uo Z 
pavoq pue Aep aod "819 0¢ 
910B UB JO F 
-+-+*-gz08 rod F$ JOY 
sen ey IOYVAT}INO OSIOT-T 


q0d 


*porpuny r9d 0¢*z$ ‘ o.108 
£ 09 sq] 0OF ‘STTMp UL 


GSE eeesrerees GOR 
‘10% 10d 
Sp109 OT ‘Suryuvyd o10jog, 
rae in aa 0c$ 3809 ‘80 
“OT 94 
0} FGSNO fsoqouT OT 0} F 
45s AEE Ee SOTOUrT IE 
He agonne ae BE ey SDE cg 
SPE RAORECUEOEDEOOCS puryy 
moerernce “** GT 0} OT AIT 
ee ee 
Sooo Ae Sec aDSeOlS -*-ON 
eee eeee geese ee Beh it 
meee a ores BOQOUT CT 
seer tem eee eee T Ary 
SO ORE CORSET IOOCE SHY) 
peice alsin ainiocine 9.108 T 
Piceminsin=eicl 775° "TBI NT 
baceene eeeeeeee eet BOK 
Nacaecohesseceesos - weo'T 
Spee ee ees purydg 
ee (ares 
pie ier sim a sag spunod [T 
---oO avsng yoog OUIVIT 


pia sisiereirin poos Jooq-rvsng 


seeeessso-4 Suraoy PAI} JO 4800 pues O7VC 


~ss-5"°*5 SuLdoT] PwoIes JO 4S00 pUL OMT, 
“+>; qQuoM 10 Avp Aq ‘s1o1ogey JO SADB AY 
---- ¢ kep dad ro10qry youoe Aq pooy voty 

i na qsay JO 80D 
-* qt oqizosep ‘pesn yuoureydurt jeroods Jy 
-+-7*) j JoywaTNO os1oy to puvy Aq ouod 
jSULOY 4ysay JO OUILT, 


--49800 fTonm Moy {yuTTA f MOT, ‘TOT A 
j porjdde ornueld [BIOYT4yIT 8B AA 


--;o20¥ rod Aqruenb yey UT pus ‘Toy A 
, sdo.10 oy 03 pordde ormuvor o[(248 SB AA 


seestess=""3 S100T OY} TOOMJOY GULISTT 


SC SSAIADEACE {SMO 04] TA9MJoOd OOULASTCT * 


sinimicininiaisisiee = in.nis,oin/-I-neiig Sanurtd jo ys0p 


b 


rretteses sp TTtIp ro puvy Aq—jo poqwon * 


scegeaescese yee sssssc <9 ,o1ep ‘Suyurlg 
‘otaes JO 4800 puUB ‘[LOs OT} 

jo worvavdoid jo suoryeaedo 10430 OJ0N 
jours jo yydoq 
-----2--4 poXopdure SurMoyd TLosqns 8B AA 

joules Jo 980 
jours jo yadoq 
se.sinie soeeeeres-  Surmoyd puooes Jo OMLy, 
aesees troreeeess 9r0R Zod ‘euUs JO SOD 
jours yo qydoq 


saisisis srreerccesoos SuoTMOTd JSG JO OUTT, * 


------ pavoX snoraoad pury eures uo do) 
j8]90q avsns ur poured vory 
-=** ;]BIOYIJAV IO [VANYVU OSVUIVIp OY} ST 
jpourearp [[OM 4t ST 

j WIBOT[ 10 
‘oqvqs ‘Kuqo ‘otoysounry ‘pues qlos anoX ST 
“*7") PUBLAOT Lo puvydn ‘ploy Jo WorywoorT 


pins) sia.si=)Sisinisia ---; 9208 rod UMOS Aqyyuen(y 
Z9UIVS JO DDILOG 
SOO SICILY ICC ----;AOS pods Jo PUL 


9 


“GE 


is 
ie 
GE 
‘TE 
“08 
“63 
“83 


,oUINs JO yS0Q "NE 


‘ 
% 
a 


Baoae srerereeneeccccroroee KINA JO IOQUINNT 


187 


CULTURE OF THE SUGAR BEET, 


*£IOATLOP JO 4809 Surpnypour 4oNy J 


"s}OTSNG 00Z 
“BPUSNG OF 
"8U0} 0G 


“00Ts 


¥'SS'Sth 
x GZd 
«'08'39$ 


“of 
10} 10d 83099 G) 


“SOTLUI Z 
"8099 OF 
"8 

*SU07 


“OFTU, TILMAN 
"910v ¥ 


“pury Ag 
"ST 1940}90 


“puvy WoT} ‘ooy 4sITT 


*OINULUL O[ VIS FUTPNOUL FONT » 


oe a a | Nt ISIN (la AH If OCH COO a ey ise eae SlOusho fsoozejod JO ot) 


Ce er a 


eee ee er 


See ee ey 


ee gn oe OID OS 


se tteeeereereeees Opies 


retttesceeeeseeeeo-S1109 9 


eter eters ter ea 


2p rebaeeaarenyadaea dd 
pee oe OL OU 82 


sceeseEse™ OTOU 100 GL yia 


ee ee ee rs 


ee ee 


ee 


ee 


ll de ee ed ee eee eee es ee ee) Pe i 


semen e ee reeseeerccewneseeslscc meer eesces ase seseccswes|sece we eees se ssesseseessces 


AmB Oe eee rea weesaraesanseen|sbeeaweseneseessesseseseer|encssaseesseseseassecessees 


Sewers w eens wens rw enesaseslasesamassrsssesesesesasaanlesewoseeessteeuaeestssasece 


wee ew eww eee ewe SO Oe a Oy tii Gt 08TH i ee a 


Roe eee emma TON Te teem ween 


ee ee ee a 2 


meee eww eww www nne ed ee es ee. ns 


ld ee ee eee eee ee ee ee 2 eas 


"7" " TOYJVOM ULICM T90Q, 
A eh ea a ath SE “12)y, 
‘osnoy 
-Ivsns ye porsarjep ‘gf 
“se**""*"7109 JOd 8}U99 G), 


"tort Tts-soprur ¢7 
oe eee ree arene TI) ARGC. Gy 


see etcan asi eta genes! |} 


se ceneeneeereeeweenettog T 


See ee wap ee eT EA 
--uvur 19d spoa orvnbs oT 


tor eccensensens ney Loy 
oaaaee===*'*") FTO COAG NT 


err pury 4g 


Lic eee cad aoe 
eae” nied eae OLE 


ee ee 


Se eta eins trai eee eS Ned ACE I IIIc) 


TES Ute ee COP AOU MEG |p m=" ome’ “TON Td Ta 


con eS ee ene ee“ SOTLOLST sree" TOTIVYS ULOITF OTTUT T 
‘Trtttttt syt980 gg jnOq 
a Tae cli 4) fon eee re gee cen TS 


see aeeeceeaanssacssconnncs|ssescsasceseseceseneriog 7 


seeeeeeees Lop sod oot 


Se ewe eee sDOa TD oT cee secesse~ = tg aen 
sreees=""06 0} ST 1990900 


Be ie 6 41) 5 CU OCI EES 4) 95516) sg 


weere* 1940990 JO OTPPHAL 


Bet ne eee iss gspoysng !u100 JO *¢ 
Serene eer a STOVe Sts C tase 
:o10v dod pork osv90AW 
igh i ai pe ee j800juj0d JO ‘0 
Dee ee To eee ese COOL Ty 
pares © ogeer Peres ree eoUudeTa 0 
:or0v aod sdoio jo on[v A 
Pee acacia Heron dcsika fs len fayeig) 
pee eT OC Ee atic {W109 JO “Q 
settee tereeeseessee sone s Bn90q FQ “D 


ee rs 


Ponte pee en eee OAS 


Se ee ee ae 


Rees ee ea OC RO LE: 


Ce ee ee a 


‘0.108 
‘sq & 


ee ee ee 


srrseeessess oq rod 0G°Z$ 


eee ee eee 


seetee cece ee eeeeneree sony 


ieee erataitioe noo he PIO: 


Eo gah na ee eee” eG 


teeeeeeeeessses-gormmt §g 


ee ee rs aeee 


fa et et tala Att iaieY yf 


:orov rod o1ng[no Jo 480 
§8doi0 Jo woryejor MOL UT 8y90q Jo GOVT 
40108 
Jod poré pu 0218 0St19A8 ITO} St IVT AA 
§8}00q 1n04 uravsus Jo oSvqu0010d yey 
paleo ols 4 pvoy aod Avp sod Aqyuen 
2 ica ait § Poy S[VUIIUL ARTA OF, 
ce aL oe ee wb SEEPS OODO INT 
cae espero re grees <9 "= TOULRS TO ISD) 
sw ccerevecercececce’s SULAIOSOIA JO OPOTy 
§ 1oppoy u100 10 Avy WALA 
poredur0d sv on[eA Surpooy pozeurnys 
pee CECE jWMuvy UO poroATTop 4809 
sereereswones KOVOUT OY} 78 And jo oot 
Sratemmetig jpoureyqo Moy ‘ding 
sre resssee=- sggqouel} SuLIvdord Jo 480 
SUOT MOF 
"sre""" s89T70N0I} UL poArosord sjo0q oly 


ee ee 


Saisie ee Steen ee sBup10ay[op Jo 4809 
é 


“*"-"* 40100 tod SUSOAIVY JO 4800 [v4.0 


L 
wettreecseeeseeeeewsneenns|s Kop od co10qey yous £q poddog Ayquungy 


tet treeteeeeeeeeren ean 
poddo} pur poynd ‘oxo 9, 


feng n tage eosdsspUCULAg, 
Ce rere Cpe tel g) 


seeteeeseeseeoss noey Kg 


4 OF, TFTA 10 puvwy 
£q ‘sdo} 10 soavol SulAOUIOI Jo OpoyT 
-+-4Avp aod uvur youve Aq poynd sovjamg 
4)ueun.148 
“UT W}TA to pug Aq ‘suyynd Jo opoy 
el ii te tt jsurysoArvy JO omry, 
josodand oT} Toy yuouLeTdurr [eroods 


Io ‘oo ‘puvy Aq fouop Surmurqy sv. AOFT 


“co 


“*9 


CULTURE OF THE SUGAR BEET. 


188 


|.nesseseeseoes-gg fg Sp 


‘sf 
"S$ 


| 


‘Su1s0T 


‘Su1o0T 


eo ee oe eens Ry EG OUOD Surauryy, ysig ye ouop Sura, 


s---*-Ame Jo qred 1094v'T 


“SUIPOOM 


$0o) Sepa cine oo Semmsiaisis si sp] nie aaiciinisninlnicieip sinner t===="'n999 COMES Genel y | Joy 108. cad og ‘yaniv 


‘og 


“puny Ag 
"0% 9un. Ftd 


*IOZTI}AOF Spunod 
00Z ‘Sosu PooAr spoLieq F 
‘80x 


"gag 4800 fspr109 g 
‘BOX 

*BOTOUL 8 

*SOTOUT FG 

“0S "8 

‘puvy Ag 


BLN | Peaches ae er ce are a ee oF soccseeoeoror Key ynogy 


“0g TS 
400 ‘Lup jo § pomomvy, 
“sOTOUL 9 


‘aioe 10d ¢$ 
*‘SOTOUL J 


“s8UID 
*e10U T 


‘eSvUTVIP OU SPIT 


“HIVOT PAT 
“puvyd 9, 


‘qo0q ivsng eco eee hes, one tee Ata eater tears lye Vee eke eg AIP *. 4ooq avong 


ct 


seoresecessens Kap rod 1$ 


> JOPATMO 810] 
PROS IO CO SOIR ROGET A. Vay 


Pies Of oy ee 
-- 9108 Jad nz} 4800 !80q 


rota Lr Gl 
**"""* Sp100 F {897 
seeeeeeeee esses gaqOUr g 
Peet Se ria pie SNAG 
tee we were wee ee eee 0s’ T$ 
FOOTIE SOOO OOS 004i as f 


Siissienisis/sicleian=.s(==.5i8>— () NY, 


Sorc sanisiasisaesen ines cies 


Sebssrcaecina- == §OTOULG 
panyesn asters) =-q7 Aare 
8100, 
son prrrcicticice sees oro $ 
sere eeeces- INGEN 


eer rrr eee eee eee ee ry 


te csces* se erne- TTUOT Avo 
se reeeeeeseeeees pOUpPMOTT 
(are 
Seehcnies ree ree ei SNUROG Cl 


rr 


epee engeee) HAON NL aod ets 
carta oer *- 9108 F 


Hye ear 
Po neiasnaee sna 


=" 80% 
*GI$ 9809 ‘sp.100 ¢ 


jo oyer !Surmoyd a1ojog | 
peepee Se ere iTOTiTOu aii, 


$$ 


BOSCO SEO OIE SCO IIS Fe) ai} af 


ss ee""-Furo0y YSNoIOYT, 


seer eeee 


soccrerase=*-GQT0Ul G 0} F 
meee OT Avy qnoqy 


See 


W109 AT} 
Q10U F 


eee ewww ee eens 


**> pormbos osvururip ON 


Sse -ciemeeePOTHOT [OAULX) 
cook Gnees ones = 2s DIUTO() 


tereereesses-+> spunod OL 
“og rvsng yoog ounyy 


Ge | 


er 


pivoq pus qju0m 20d oT$ 


Eistataw'sie cictats quo 10d ets 


eccenee Srste ere MOE |e ee ee ae LOU RTO ee 


ste teeeeeeee eroe € rod e$ 


Bo ee ene ae PUL Ea 
pose = mae OULL ET OU Rody) 


“CZ'9$ 800 ‘SUL 
-quryd 4v sip ur uMO0g 
-- soyd 8,A0Tperg “sql 0¢z 


08$ 3809 ‘or10¥v od Sp1090 9T 
TRESS ommuvur pavA-waeg? 
“YOTY} 003 ‘Soyour ZT 0} § 
Selene terete ants. 5. 
TIp-pees [eas 
sseecrece==* GL8T 02 ATT 
"es * paMoling 
puv ‘poyor ‘pomorreyy 
mimes nisieni=*t CNT 
er0v 10d zh 
st eese""- SOT OUT g yNOd V 
6L,‘GT AUX PUL ‘gL8T “AON 


pew T NS | 
Bie car enre-ee SOuOUl 
Tagkeoges LL8T ‘Aoquiero Ny 
2 pe RCS WOE, hi u1oy 
gocsinclceneeesiinese* or0v § 
peek scene seeie== <= THLN4G NT 


IR LOSS HAN CO) pet] LQ) 
WEEMS Seiseiseta ee UTC 


es pepe ete HIT: 
wre eleseiase **--"= spunod g 
“oO ABSNg qoog oUIVyT 
Se qooq ivons uvue+ 


or 


osiseneweewinie*\ 9790 LOC org 


PEMSOI ROIS cH aay AST 
~-T Aime 0} 02 oun wor 


eee eee eee eee 0¢g'2z$ 
-****"970u Jod 103 § ‘sox 


-***910v Jed sp100 ¢ sox 
eprip ere wep OLE AG) 
phe ee eS hs 


De thie Mean bas cake? oe ieeces 
“OT oun 03 Gg Av_ WOT 


Sarria he “ss ""peMOrIvy TIO AA 


W109 
poe ee aa TORO Ole 

2S Pa ISNA 
ON 


sme reece we eww es ce eens 


BOERS QO AI 115370) 0 10) 
we eeeereeeeeeeee= pup) 


ee eee ee wee eee 038'2$ 
OY ---* spunod FT 
Te i ae eee s parvo 


pebecsincres == Roo Chg 


1a: 


vroe seeeross 1 Surg} JO 3809 pus o7ecy 
verse" "4 Surooy pil} JO ysoo pu oyeqy 


“"=="=""4 SUTAOT PWOIOS Jo 4809 pue OUILT, 
--*syjU0ur 10 Avp Aq Ee al jo sodv Ay 
~--* jAvp tod Jedoqey qoue Aq poor vory 
Cb ip ia as at SE Ret 4siy JO 4S0D 
“* 4t oqr1osop ‘posn quomoedunt peroods Jy 
ig j10}VALTNO os10y 10 puvy Aq ouog 
toeewescoscecsscoes sGULOOY JSIG JO OUT], 


“-49800 fGonur Moy ‘yey !Moq Smet AL 
conan > jporjdde omuem [ergy sv Ay 


--,0208 rod AqrQUenb Wey Ut pue ‘MoT AL 
jsdoi9 073 07 porydde ormueu ofquys su A, 
plain §8}001 OY} WaeMJoq oouLySIC, 


PRQRORGOC ssrses"-yor08 Lod ‘oures Jo 4ys09 
pielateclzisieis cla mie i OCG joules Jo qydoq 
Senesen ese ss asco s jSutaord ysiy Jo omy, 


---+-* say0f snoraoid puvy ous uo dor9g 
“77 * s]CLOQIGAV 1O [VINIVU OSvULVIp OY} ST 
Se eee “* §poulerp [oad FT ST 
4 WLROT 10 
‘oqus ‘Avyo ‘omoysounry ‘pues [los anod sy 
-- +} puv[AO] 40 ‘puvydn ‘poy jo uoryRooT 


, Sjooq avSns ut pojueyd vory * 


‘98 
“ge 


“VE 
Ria 
“GE 
‘TE 
‘08 
“62 
"83 


*g 
? 


cone ce een ne cee ee eeeterees jOUres JO ys00 "DE 
sorereeeeecceeee joadov rod umos AyQuUund ‘e 
enletate Seseee vse g- nS OMENE TO ODIO 97 
weeceeee soeeee@erces-s MOS poos JO PULY “TL 


POS OO GF SIGS COCCO AN Mer OGL Ly talc 


“ponuryuooO—ANIVA NI AHOLTONO LAWGE-AVONS HO NOILIGNOO 


189 


CULTURE: OF THE SUGAR BEET. 


2 

-----ssroysnq ‘sooyvjod JO ‘0 

pee: ,8poysng ‘1.109 JO “@ 

SOTO [tee gs onc eee ee WELTY | ence aee rer BOON Tal cn sso on we aI cates anaes wae BRODY «seen rer ee ca KOOL STOOO MC). a) 
70.198 10d pjorA os RIOAY 


Ree ORO ORR Ree REE EEE EOE EEE E OH THREE HEHE HEHE EEE E EHR a HEHEHE EE EEE EEE EE HERE EEE EH pseMaEe cae nas e= = SOUT BIO Jo 9 


“BTOISNG HOT [ener etree ttre tees lteter cece ewe te new eene lec ceeweeensencenenetaccacs|saaeeeeces 


“BOTS OF | stent errr rere eee ere eee eee ee 


oo won ccc veces cee ees pe anse| sec cccwcec coca cancnsccecns|scccsetncesens sonceccccsse|ovcccces ancwnssccnccecesce|sccnsbecccccccccscccncss: 1109 JO 9 


“099 ene dk ere ee ee ewe seen ee Sees mae eee Ti eh tell Hattie ie 2's AH) PS A RAI allt Nd AH VA) ewe www ee 48 }90q JO D 
:o108 rod sdoro yo onTVA 


“ord eee C eee ere reer Tree errr errr errr errr errr re reer rite eee ee eee eee ee errr eee eee eee 48003v,0d JO 9 


“OLS eee eee eee eee eee eee eee es RE RH EEE EEO RHEE HEHEHE EEE EEE EERE HEHEHE se" "41100 JO a 


MU JAA 3 tet hatcMet AOE TILA SSA) S3 15): | Mahal A aR ERE SBN 145 7: tf ata alt tctee aio 3+) 0 1 iat alas tecats | 1): 1 471 fl Pebble alata ecateieiscc aig ih 8) 140 ily) 
:9108 tod o1ngj{no Jo 4so0K 


mies KILI IRIE IE SITS II IRAE RR A I aaa el talk ahaa ade tala de del | ee Saale Aah tobe Sedalia otal i [iO ode Cooecnulintancrdelenerract siti rcny ra 
40108 
wr eteeeecerceccess TO} ZT [Teer eeetsse""* B10 OT | 9108 10d 8109 FT fpunod [ |*--*"***""-"""""" SUF HT | Lod ppatA pur ozI8 ODVAVAG ITO} ST IVT AA. 
adit GE laine oe sr ererereeserenn-s--/)s990q ANOA UT AIBANS Jo ODRYJUDI0d yey 
re jpeoy aod Avp aod Aqryaen 
eg {poy S[VUITUR yeIEA OF, 
IEP alata take tality rete ated folly IE toteeeeceresss 94 SUIpPIOT JO OPOPT 


Og joules jo 480n 


Terre reer eee ee ree eee eee eee eee eee eee ee eee eee ee eee eee eee eee eee TT eee rr rr rrr errr 


ee 


ED RAIA IID AEH SIO TIT ICI gL SE IIE it PE II III td HBAS Bal PP TAA Ha ae pe bag ulac ee )z fennel key! ty 9fe a fap 
{IOppoy W100 10 Avy WAT 
een nee ee nee (nn nee Sete tes Bose ae aera [sss over Wess wevwse many mela Neernrvoe tress Severe s >| POIVAUICd 6b Onl UA nolan OTH nnn it 
OCI IIIS AIL BISA IIA ba SaaS OHA Bs AE OIC ET ell aaah Sel AY bed alt Mal AM atc I el PE ease aS ard AL Ue eL A Cay h EOI T) 
PYRO RII OCIS A IHS A i HR OIC IY IEE FN IA Mat PCI ETI NT I PMP IY IFS TL dA IN ANI IY Bi (ola pen aay Li (a paah Cea ter rey 
solace AE Sat LOIS A | RB FM FIERCE OOO TS ITE TIT nt 1 GEICE. 99 fC) SCOOT I FIO jpourezqo soy ‘ding 
OOOO 1 Colin (2 (0 IN fr hy Dl | ei ITS OUR IA IIE CY ICI Cl te} PISCE Hi ye(ayrapaleapey fils nce etsy Gl: (61 9) 
CG MURAL LCA ills nee eee ele ley len | ale sisieidaioln ss hima ieee Sie eieiemlsi| 3's) 6' 51m 3 es Sel nie Buoy, MOF 
iperseneasnoeesewcoercess|**=-°=<TOROEY HOl8 ACM, ||) ac: oe scseneses¢serens|«<esescncscressessnciesigh |-<-<*"- 1:5 0Nel} Up PaAIosOld eya0q Only 
OE ei get Sn eee OMe aaa e = © (spunod 0f2'‘z) 9$ | "Sq OFs‘z ‘104 SS01F AOd Gg |" - tot tT Tete eens Gg |e - 7+ 48999q Jo HOZ Lod poATo00I ODTIT 
10} rod symeo gb |°°-°"" "°°" °"** 109 Zod Tg |--*°°°"*~ HO} Tod §7M00 Gy |---"""""- NOT OU STMGO C))| ine cn age Se oie eee it= aibicapabhte <5 Fg jo 4809 
4 Atoqory 
*orram § |*---> worqyeqs Ulory BoTTUT g |--- "ne" e* SOTTO ZT |" "OLY 09 O[TUL T |r" tte? BOTTUT Z | IO ‘Fav ‘WOrWe4s8 UOT Coro Jo ooULySIC 
PAOO LCI |p sivas eee etd [epee a er Se BO pln ee eae since nncire ens 8a cle a FO SOIT I SF | PIII ICIS AP 48]001 Jo 10} 10g 
FA a} ha le Sal Sek Fielded Raia it it pf |"--* > orow § aod gf qynoqy |--"** ttt OTH [77777 * GO1NV TOd SMASoaAIvy Jo 4809 [LIOT, 
*O10G F |o- worse reese sesnee see ees|eceeenseens erigg 7 anOgy |**"°*°°""*""" U0} [ QO |*"* °°" 7 *° 78°77" BIO} g [fs Avp rod z910qvT] Gove Aq poddoy Aq1VUUN~y 
ZoFtUy WTA 10 puvy 
SOUTH UE AN |?" 8°" 9" "2" "= SOU DANN 8 no cena OTT aha ha dap ASIA) 9 15 15 fh RAO I eid RATIOS Aq ‘sdo} 10 soavoy, Suraouier Jo opoyy 
‘amay Peer sie Ba SIe le aS el alee ele alos |e ele ewe eng Sees ete TG eal = ORR LO MATT OR om | eet = 2 seers grou € |----4Aup aod ueur yore Aq pornd oovyang 
4 guoumn.148 
"yloj-opudg |-*--ces- oo ee eso puey Ag [o-co errs ene Fee: paca ocr puedg Ag [ort r ro Mord BATA | -UT WTA Io puvy Aq ‘Surnd Jo epoxy 
"08 0} Gz 19q0J0Q |*.°*"°°°"°""="- "OT 199090G |--~""° "°° *""*" “GT 10q0700 |°=--""--~ 19q0}90Q Jo FaBT |--"°" eo" "o>" Og 19G090Q |""" "= ose" “77 "5 SusoarIvy JO OWL], 
josodaimd ory roy yuatmoy dur [eroeds 


“puey Ag |---***** ooy puv puvy Ag |*-"******* eee? puey | ysnono qou ynq ‘puvy Ag |*--************""** pusy | ao ‘ooy ‘puvy Aq ‘ouop Juyauryy su MOTT 


CULTURE OF THE SUGAR BEET. 


190 


‘01s ‘4800 fT ATP 

“Aep sod ¢g'1$ !sAup ZI 
‘Avp aod oc 1s 

"9108 UG JO {eI -5 "= =cc-=="- 9108 100 4 

10208 § JOG OG pe ismeeen sss so sooo ssse sara 


‘puey &g 
‘T oun 


Wigs 
‘e10B ‘d Sp100 g 04 4 WoL 


‘ornueul pared-maieg: 


*SOT[OUT g 


{Sul][oI pue surmo1iey 


‘ON 

‘or0v rod ef 

*SOTOUL P 

‘or Avi 

‘orov aod og 

“Joos T 

‘9 AUT 

*s00}vjod pue 1100 es 
“0108 

*TeIN RN 

‘SOx 


“UIvOT purg 
“pueydg. 
GS 

‘spunod oT 
*puLyy10g 
“‘qooq ivsug 


0@ 


-*10ZVATY[NO pur prey Lq 
sors" Sea ccins 7 OUe 


‘O2s ‘ LozITIALOy 
eSpliqyo01g ‘spanod og 
OPS SOA 
ei0e ‘d spi0o g ‘Surids uy 


sone teeeeteeee serene BOA 


eae tae  BOLOME:S 


tert ee cere ee eeee SOT[OUL ZZ 
sess ee=="9790 Ivd 83009 0G 
Spee Na 
sec cee cece en eceee OT Avy 


“*"*" BOTOUL 9 
SA RIOO ECS OOOO a 3 AVIV 
nena 8}v0 pue Aglare 
tet teereeeteeerees: Q70R T 
aaiciscici sie Sess Te TTBINT: 
tert eeeeeereeeee ete ee gga 


SR TISAI OO CO 8S FOES 


*o$ 4800 Sor0B % 
0} ‘Sq 002 ‘oyvqdsoyd 
‘Ss 8 Ao[perg posn !][Lp 


ur + Suyanyd Jo ouny 4V 
89 X 


= sox 
ae baeoe "eree* SOTOUT OT 
POCO ROCA ICOIS CEG 400F Z 
Ba (SrA: 
POE SOROS sooeees purer Ag 
ieee ho Bn eoeeoGT AVL 
‘doop 


psinsiste sities c'scivicis's SOTOUL g 
sorters -QIQT ‘OT Laq0}O 
CO OO re ssery 
DOOD siasiaigclate ere d~ OLOROe 
ees ees Sail aici TRTTENT 
a ae ene Saenee  SOiK: 


SORE I OPIS Hi f0) Od Q) 


psininioinisicicists Ygnos Surdojg |----*--*-puey Moy puv dy 

seer ee me eee OOOO Wards see wee ee Ore 

PODIIMOS SISO ATIC seermss""-spunod Zf 03 OL 

pRagae ss semen Auvulley |*-- "00 Joog avsng oureyy 

SESALS ESS SASS SERS SS seessseleageceres qooq ozTILA StoT 
6. ST 


poe eee fp oun | 


aga aie 75 ee CED, 
o-= Senos" Kep 16d o10t + 


sr eeess =" 1OZVATI[NI-O8.10 FT 
STE S Gas ESO AEME 


">> Opp ‘Spioo g ‘][IIp Uy 


seteeee plo zvof [ ornueyy 
Retest ete teat tetetatete= SOTIUI g 
Teese sees eS UOUL GI 


ghisedaig vis =s ese RCT 
see ee oe ae tee oar a ()T A FAL: 


PPOAGOIOOOIOIOIC ISIN OL 
ee ae eee “""" soTjoul 9 


Vaeiges SS aweeev et 97 Tay 
“-""QeoTLA ‘W100 ‘890}8}0 qT 
0108 T 
[einge yy 
"teres ss""""NoUTeIp TOM 


Eaeaes *se--"*-urvo, Apurg 
eee eeeee ee ~ puvldQ 
es ereer ween aes 
SIONS ------spunod / 10 9 


339M seme POO SIS oyu sp 
400q 1vsng 


AE 


\ 
laine nn tbc [ees egies {Sm190T Paty} FO 4800 pur ojeq ‘eg 
Bt aes dette et: It eal -*;SUl90T PWOIS JO 4SOO PUL OUT, “FE 
Sean SS siaas qjuour zed OTs |*- *-4yQUOUL 10 Avp Aq ‘s1d10qLT JO SOHVA\ “Ee 
PERSE REISE IOS Co 9108 UB JO # |----- jAvp qed ro10qv] Tove Aq psoy voly “Ze 
wane eee ene ae---- aic'> -pghl,| *\<\ Secs aie wi oie j,DULI0Y ISA JO YSOH “TE 
SRI einige Saat iar ein ae see" /-"- gr oqriosoep ‘posn yuemoydut peroods Jy “0g 
Segiveseielersg puey Ag |*""""" j10jVAT}][DO Os10y 10 puvy Aq 9UGq “GZ 
teseeeeeee secret rene cece rele eeeee ee e- pairs "4 SUTOOY Say JO oULT, “gz 
SOO CO RCSB Era O550 eerees|os"-q800 fPONUT MOT, f4vTA fMOTT STOTLAA “LZ 
-er0e ‘d ogg fount ‘sod *g |----"--" ~~ H enges OINUVUL [BIOYTMIV SBA “OZ 
eet re tees eee OFS ‘spaoo g |---youov aod AQULND yey A UL pa ‘MOTTA, “cg 
*O.10UL ‘ 


onw sv ‘T[LIp ur ‘o1ow 
OT} 0} SpL09 g JO oyVI 


oy} ge ur pomord ‘sox |**4dor0 043 03 porjdde omuvur o[qvys SUM “FZ 
“JOOF V OG OF 
qysno ‘soqourg ‘esvioay I-77 To" {8001 OY} TADAYO 9OURISTC, “EZ 
sus sister cise ssiots SOYOUL BT [777777777777 {SMOT OT} TOIMJOG OOULISIC, “ZS 
Sere t eet eae SOB os See ae jourjuryd Jo 4S0D “TZ 
ue sap ner ser ns 5s putea ARs ¢: POSSESS Oe iTp 10 puvy Aq—jo poy “03 
avers SPEC ROO IOs iG) 1yilfp | ReOooc SoCo Dee oa pose Seca af ayia Me linunon cate tail 
*oUIeS JO 4809 puv [ros OT} 

posepasetreccss sa $1090 cy, | Jo Woryvavdoad zo suojyva9do 19q40 OJON “8T 
stares pinintetntatale)-iatemininieietcleminlabeT oa e os aca gaat Se ROUEN OM Tod: sp 
Ee Oe tettessconr [ooo cto 4g pokopdure Surmoyd [rosqns sv Ay “9T 
ORIOL AIG LOU a Bel fo a se aaa eS {OUIVS JO ISO) “CT 
pests ysso nase SOTOUL FL joures Jo ydoq “FT 
PO BUOSCESE OI ORO Rao ROIS OO St st ottsssessssee 5 SOTMOTA pues JO OWL, “ET 
Sesieseses SS OIOU TOC palin = saree Saag jo10v tod ‘oumes Jo 4801) “ZT 
pScigiencsen servic’ GOYDER ts see oe eee See --;ours Jo yydeq “IT 
Saisie Sin'eic'e POBSCOR OEE POOGE Scere Saher e=* jSuraoyd ysay jo omry, “OL 

+> §]90q OSvIOF pur WI0D |°""""*~ javoX snoraoid purl omes uo doin °6 

POO ERO OOH e10v ue jo F |------ Coes tr jsjooq ivsns ut poyur[d vary -g 

DSOCTCORIO DIE CDE SIS SEs I ICC “-"" ;]VIOGI4LV 1O [VINJVU OSvUTvIp OT} ST *L 

BODO SSS O RID RIC ICRC OOC PETA | RSRS RRR aie ie jpouleip T[PA\ JL 8ST “9 

; WUoT 10 

sreeeesse---- civot Apung | ‘oyvIs ‘Aepo ‘omoysourT] ‘pues [los mo sy “g 

POLIT OOK OEIC ODGIO ORE SCE OIE j pULTMOT JO ‘puxydn ‘play Jo WotyLoOT “fF 

Slee ras on to ss757"">- 7 QUIS JO JSO1) "DE 

aS sieltern cise ees = joazov rod wMos AVM’) *¢g 

OBES soeccresser==""") OUTS FO ODINOG °Z 

FORCED OR OC IOS OCCISIDISIO ISIN socccess=*"7 MOS PIS JO PUL “T 
Otnes ees oanisincisinicisisics seeeeee> ATQUO JO L9G CIN \T 


“‘ponuyuoo—ANIVA NI GHOLTOO LAAE-AVONS AO NOILIGNOO 


191 


CULTURE OF THE SUGAR BEET. 


“SOSA OOT 
‘BPOYSNC 0G 
*SU0} OT 


*08$ 
7a) 
"0° L2$ 
“09° 8a1$ 


"SU0} OT ‘PIOLA 


*m0} 10d og'z$ 
"8909 08 


‘9108 10d cg 
‘e108 sod ZT$ 


*SOTLUL fF 
m0} dod 7 
“aI$ 

“BUY Z 


“oFTasy TILT MA 
‘e108 aod ¥ 


see Pued Aa 
G6"'¥s ‘8% 1040}00 


_ “puey Ag 
"09°2$ ‘800 *T Apne 


ee Bika Sooo car BEG 


PII Oe O OAS OO (9 


See eee ene eee OBOE R 


sss coe snenns ato) CD) DIOPA 


“> Iie w1o0dy ornoos 871d uy 


ox 
eS 3 Gg 


teeeeeee- m0} 19d sym90 Gy 


sroerceneccebecewes Onur T 


ss Dh ea oe ee 
~* O1OU 


sannarecweveceos-nreT Ag 
=s="""""= 08 0} 9Z 1040309 


settee esse cece 00y TILA. 
socceros od fagoo fo, ounLe 


“***-g208 dad spaysnq 0GzZ 


ra et ies he BJOYSVq CZL 
cence Sisisineisirisieinacece ri STEO TB 


eee eee ort 


errr ere eee eee ee ee 


cen amines = o> > eS NRO 


seeeeeeee-=-"qg9700d OF], 


sseree°*-8T0} 8 SSOOUT 


wwe enw ee ose es nacre 
pisine slsitie'=iceeie.e ei -o=l ROOMS 


“*-*** spunod 0f2'Z Loy eg 
cicln nis Mie /n>i= sss 8x TORE ALOLL as 


Ale) Mal dedi SLI NIE 2 


+> OFT 
* SUOT Spor OZ SMO1 Q 


“roee*""""6L8T ‘0g 1040300 


tPA TEE IGE eyo Voki fl 
POOR SCOR riSjoyal 


Bee ee ee ee ier eters |. eee a ares sploTsnqd 08 


uaa 
SARA Ses SAMO ET 


aie trash "*57 7028 
cucdeaiscodaad “7-088 
ah aS “-"""G6'611$ 


*surtom Aq 
peTPL ‘doro Frey ‘st03 9 


---9108 tod 80} ZT f*q[ T 


--gor 10 Mois AON) TILL 

Se etind oes Saas ener 80% 

nrrerests og |" "SQ OFS‘ JO W0y aod cs 

scoce secs =i" OTOMMOCK ge | tts 7 0} aod 83000 0G 
“""* TOI9U4S UO, SoptuL FT |*-"-"WOIYLIS WOAT SOT FT 
ee es ee ee eee GS'2$ 
ements eee “° HF Apriatipaictag IIIS OO 


tae A ACI IER i (0 He 


oS eS eee Oa eee eC OTET [ome ea eon OFT, WATAN 
POCO ISO ace ESI hay: “" O10U 1B JO “; 
A “*"MIOJ WGA [°° 7777 OF PUB puvyx, 
retseeesere=+ 97 (97 'az “4G |--AOqULOAON PUL 19q0}00 


se eeesecrensesee- nu Ag 
teeseeeeerees od CpT OUNL 


-++=+ puvyp 
-s*-**-9108 dod GT¢ 10 PIs 


peemness *---y;sfomsnq ‘seogvjod JQ ‘a 
Reese Seige <eige's 5c {8poysuq ‘W109 JQ “@ 
ES Bin Pesce ime Pie Se {S80} ‘AJoNq JO “VY 


adie I 0 
:ouov rod sdoxo Jo on[v A 

ae POC OCT our. 4800}v40d JQ ‘2 

Fl COcos Be Ba SE ae F015 CaN) (9 je) 

nate? SP eaarg Uln3 “77748300 JOD 
rorov 10d o1ng{Mo Jo S09 


-48do10 Jo WOTYvyOI INOA UI SJOOq JO OOLLT 
40108 
aod ppork pur ozs OSBIOAR ILO} ST QVM 
4 8}ooq dnod ur avsns Jo osuquaorod yey AY 
peoy aod Avp aod Aqyuen’y 
§ poy STLULLU FVYLAL OF, 
-* gSULpooy JO opopy 
joUIes JO y80D 
seccesccccowne concess SUTAIOSOIC JO OPOTL 
jIoppof W109 IO AVI YILAL 
pervduno0o su on[vA SuUTpeey pozyeUIIys 
: , ULI} WO PILOATLOP J8OD 
pelecigieiehe *---4 Krojovy on} ye drnd jo oo1rg 
sicimie 6 s/aisle 28 ie jpoureyqo Moy ‘ding 
sretesereee=-) sonoued} suUlIBdoid Jo 4809 
SO ess jouo0] MOY 
* ,SoToUedy Ur poarosoid $00q OLY 
--4sqyoaq Jo W109 aod poatoood OOLIG 
Re jSUMOATOp JO SOD 
pg ALOpOR 
10 ‘JrvqA ‘WOT}e{S UOT do19 JO 9oULISICT 
{8}001 JO U0} Log 
IAPS j010¥ 10d Suysoaivy JO 4899 [vyoy, 
jAvp sed zos0qey] youve Lq paddoy Aqryuendyy 
goyray ITA IO puwy 
Aq ‘fsdo} Io seavoy, SULAOMIOL JO OpOTT 
----; up aed uvur youe Aq por[nd oovjang 
4g mour 
-NIJSUL WIA 10 puvy Aq ‘Surpnd Jo opoyy 
an, Tamar “ys ak pee ean jSUIZSOAIBY JO OWL], 
josodand oy oF guouro(dunt peroods 
io ‘9oy ‘puvy Aq ‘ouop SumUy} SUA MOTT 
soereeesewenes) SOIUUIGY JO 3800 puL oyu 


mH) 


“~9 


CULTURE OF THE SUGAR BEET. 


192 


*GZ 9G0}OO 7" 7°" "* LJ PUT BT 10q9999 
spucy fq Apsoyy |ooeee eres COR 


sereeeeeess pg {Amp 


R= sreees=-Kep sod Tg 
<GromiWE JOMeNLOUNye| | ste e Stress SceritEe ss 
‘Suyuvyd se owes yn0q Vv |*~ Bone O OCI CIOSONE 


*10}VA 
-1]]M0 ossoy puv puvy Ag jooos stereos pur 
*‘Toune ynoqy aun ae 2 a GLODIL 
*Sursoy puooves yy [7-7 +7777 -Suaeyd WV 
at, @ ewww em of 80 
‘e10v ied spi00 OT |‘o1ovred spx00g ‘sutadg 
Tif MSS SCIEN, | ON aaa aaa SI$ ‘SOX 
“BOOUL ZT 0} OT |"- "77° +" >" "* SOMOUT 8 0} F 
“‘BOqOUL ST sooUr 96 
“0G°S' Saissesiaisisisin'ssisinin.2. 07 (genes 
Aes CN eamepepoee ened | (514 
Raye FOMINSOLMIOL MOTT |-"=sstn-" sense seen 


reeerese= Th § SUTMOLICTT 


*‘pomoriey pues poAo[d 


siuinie miieis.s'sinelsceisieisinis is (AY; 


“et eee ee we wee nee 

“SOTOULCT 0} GL [---- ont sconces eh : 

"T Avy qnoqy |---"---""""""" gzgT ‘oune 
*odeqqeo‘se0zejod ‘suveg |---------"-""-"""""* 8}VO 
*so10B F |----"-""-* Spor oreNds gy, 

syjog |--eee-+2-7-7= 77> poanyeNT 

"BO jroette seo 77> POAC] ATIVAN 


ureoy ABlD |---°° 7777-7777 Neo] AeTO 


{Pid PROSE SSG SOS OCR SSA Coo Se 

‘BPUNOd ZO |= 2s-=-- see ese ero 

0D reSng yoog oureyy |---++e oreo 
“UVOLIOX) pus Toul 


rrr reer ee 


G3 VG 


See ed or Ses See err 


srrreceseeeees gz goqoyog 777787787777" BT TOqO}OO |°77 7777 *7T0G0}OQ Jo ysUT jvereee77+7--=77 "77-4 Tuysoarey Jo OUT, “BE 


IIT I III SS CT | 4g mssasies /sse ges ee> sey 


*OUITT 

oles ye pouUIy} pur pooyy 
*-- gov aod Z$ ‘og ouNL 
---- gov aod ef ‘oT oun 


"=-** 9zoe aod g¢ fg ATD 


---- 9208 rod eg f oz oun 


resse+-> Kup aod sjme0 og |---77-- 7°77 ~- ep rod TS 
eteaiereiatelain(a)simiaisiar=iGi=) CG) 2 DOC EO IOC OSS ae eL0e $ 
peices cline SOOM LOM Ghs |aaseeraaane eres OSES 


‘Poll ale aah ape a corms.) <0) 2 | 


SOD OCSODOC IS OREaSDE dec settee eeeeeseree=s 2 oun 
wert eww twee e wm mms we wants eee eaneae ere 2 rod 9$ 
een eeenceicaaanian on [trrretetece tet ON 
ere 10d spi00 9 ‘Surads uy |*---*"-- “e108 aod sp100 9 
FCS sim OGRA OD ISO Mull se ce een ce SO, 
I ae Phe (a }o 1a} OF (0) | OOS SSSI ST soqouTY 


J99F G 
roeresereee---Q100 rod FH 
Serle sich DREU AT. 
sisisininicicinia alain min nioni (PEAT: 


qoay ¢ 
Se rmarrcsits oan AES GES 
Carin Gna nae GIS CATE I OL Ag 


Prcagts = Fae Soa g AVL 


O10 

rod 830199 0g ‘ SurmorreyZ |°8}W90 NC 4800 § poMOoIIVAT 
paacacnobeassace seseecogy [reeceterer eres sets ONT 
sinieinin sis vivisleSTOMUIOM G(R tatcce one ree ee ee tans 
sie ele ony cicsiine SSOMOULG Learn ces ELL Lee eee 
wee eee sieleiciscieeise reiner ART ee ee 


ed e$ se reise risen ea or er aek 
pareneccss sce aBOHOMER 3) e550 75. ° 7ST: Sa ME OL 


csisiniain resem amo TO Ona) (ines se oe sn ne 3 AVN 
eee eS [557s ng waa OOToIe G 
we eee eee ee ee nee=- QDR Pe a ee Ne oe se Oe, 

PEOCIBIOO FIOCEOGT Gey apy [ORS coreee cess [BINzeN 
cn ekuceicseleae sim alia POG a motacaesare nase too 


se eeeeceeeeeseceees omory [rose sttrr sree: pros Avi 
BEISHOSRSSS CORONA Tn] PN g (PPO DO POSSE COE Ta} 0s} (EOL 
sete eee e cere ee enans 08°2% me 

SITIO OS yah eqeseyal FI PTET SI III Foo yas) il FL 


sp cosees scm riga purya0g 
----- g90q avSns UeULIes) |---- --"" pees yooq-iedng 


josodind 04} 20y yuowotdar teroods 


secrececesees=-- navy Aq | 10 ‘soy ‘puey Aq ‘ouop SUIMUIT] SUA MOF, 


pane Gag AE ATE \° roc eae ae 


jSurTmUTTY JO ys00 puv oyeqy 


cress eeeces ss ob fT Amp [oo 7777" 4 SULOOY palyy Jo Js0o puv o9Vq. 
Rains sslha aio We) ae {oT oun |--"-*** 45tu1e0y puooes Jo 4809 puv ory, 


“pavoq puv qjuow az0d oT 
eeeene SI 4 9 | z qnoqy 
Se eeeiais SARE ag Jnogy 


neeaeBS TE CoSee sees e-ont 


--9108 1od sp100 ¢ ynoq vy 
ssinen=cinini“i= OTe 1800) 80.4 


Siciaicin.ai= niet SiPe SOTTO MII 
ET HALEN OMT CG 
Eisieiciaiele ---- g10¥% 10d 0G"1$ 
Aas cecisemesitinnns WET TACT 


1 Av 


sececeee once eeemecto OKT 
eae "=" gr90v rod 0g°ze 


seeeere==> SOOUL TT 10 OT 


Oe ae see 
ae Shite pes soqourg 
Rae ke by Rate ranks ir T Avy 
be ee ee ee ae TI0(/) 


ea eine teense rial (CLEMO) tg 
tees ceeeeereeeenesn- BOT 


socececorere> oreo, Apurg 
puryd 

gig oe See ao co 
9108 19d spunod 97 ynoq VF 
“0D aS, Jood CULL 
s--"> qo0q uvdns qouel iT 


TS 


‘ponutyu09—ANIVW NI GUOLINO Ladd-AUVNNS AO NOILIGNOOD 


"4 q}MoM 10 Avp Aq ‘s101OqeT JO Sa0U AL 
+--+) Avp rod ro1oqey yoo Aq pooy vary 


a 
-- gL oqrizosoep ‘posn yUomMe[dut [erwods JT 


*-=="" 5 JOVVATIIN 9sSI10Y IO pury Aq ouog 
j SUL90Y 48a JO OWL, 


- ¢do19 049 03 pordde ornueUl o[qv4s Sv AY 
ainjsisinsinsicie 4 8}00L 0) TOVMJoq 9oULIST(T 
isin /oisinicisiolsink j SAO1 OG} U9AMJOd 9ITBISIC, 


ae a SS PIS hes tenn] EO ROTI 


Sriear eas joyep ‘Surjurypg 
‘oles Jo 4809 puL ‘[IOs oT} 
jo uoryvardoid Jo suorneiodo 19990 030 NT 
jours jo yWdoq 
jpoXojduoe Suraord Trosqus sv A. 


Fisieiclale =ielaieieio SSO OS 4 9Mes JO SOD 
Suinrsile las EKO) FOROS -* ;9uIvs Jo Yydoq 
POG C s----e">> 5 Sarmoyd paooes JO OUILT, 
sieleleisintetsfelaeisi= “== ;0208 dod ‘oures JO 4809 
aaa sina sie i= aie) inic stn ois “"-> sourvs Jo qdoq 
SSCS SCO Sn *---4 Sutmoyd ysiy JO our y, 
siecine's javoXk snotaoid pur ours uo doip 
sininin laa Simisists { 8390q av5ns url poyurtd vory 
----y [VIOYYAV Lo [vINgU oSvULeIp 9} ST 
ASogcrSSaSer aiafoisie'elsieies j poulvrp ]]OM 41 ST 


j WOT 10 
‘oars ‘Avo ‘ouojsomiy ‘pues [os amo sy 
-- ; puvpaoy ao ‘puvydn ‘ploy Jo worywo0T 


BEI OIOG20 06 --*s0208 tod umos AqVUEN’) 
danaa= orc scensecese=-"=-1 ONIGS JO OOINOG 
soereereereesersees* FTMOS PIs JO PUL 


{Tp 10 puvy Aq—Jo pony * 


“LE 


‘98 
‘GE 
“PE 
“&& 


joules Jo 4ysoKn'nE 


‘$ 
% 
At 


seeteteecereesreccesseceres £199 JO 10QUINN 


193 


CULTURE OF THE SUGAR BEET. 


"800} ST 


"B0T$ 


BHO} QT ONBIOAR ‘PLOLA 
"9 07g quo" W 


"OL 1h NOY 
*m0} aod T¢ 


*SPMOUT § OF [ WOT 

09 qoog avong oureyy Ag 
“9$ 

“+09 rod sq0900 ¢), ynoqy 


‘oT T gnoqy 


“og qnoqy 
"Hoy | JOY 


“OFTO, TILA 
‘o10v UB JO F ynogy 


“puvy puv opeds yyr A, 


errr eee ee eee eee ee 


ee 


"103 10d 


ot 7 o10B § aod smo} $9 dere et BROT EE: 


coin sanieisinninasaincin eins sems)| nine naan nina aes eesmaees neni eves = Ti eTOTANG «| SOORBTOU (psd 
aes eine sieve <einis/s. ese eheieiea§|| iain icie\nin es a5 oe Seem Rha eel aol a rl near se ads TOT BUCS CULO OMT) CF 


settee eeeweeeeee=-8t109 QT 


as Balint oot nh <1 L CO he CF 


price sae """" 480} ‘Sj00q JO “D 
:oaov 10d bron OSVIOAY 


See er ee oe eeiden eee eee asa BOTTOM JO 1) 


serene eeee=*-g98 cod cog 


haat Salbales eo os 06$ 


eigsiee 4 sisi Sa TOO OD 
rcnencelh's dae ose ranem ea ISIOOG (he 
:or1ov rod sdox19 yo on[e A 


Pewee eee ee eee eee eee eee Pe OH OO EOE ROE EER HER EE EEE OT EEE EEE EEO rie cmecsieneceecccens*h 7 SIOPATOU JO 7) 


= nis See REP = SiS TOM e£o¢ 


(gq <r = =lolon TOU SLOP GT. [Poa Ao nn SE BTLOPIOT 


PERSP EE OBIS P BY nae oe ee cecal SOUR | ce ete eee ie 


ase Smilsig= ST TOD AC) Nd 
8}90q JO “” 
OINY[ND JO SOQ 


+0108 19 


a a a a be aa ae ie ee a a , sdo.az9 Jo TOT}VIOL amo UL SJOOq JO 99 


ececsseesssees5 "G00 By. |" oo---""""S Spud 090 


Vaares s***"-qu00 Jed OT 


40.108 
aad pork puv 0218 OSvIOAT TOT SI YU AL 
4, 8j90q nod UT ARSNS Jo OSujMoo.I0d yey 

4 pvoy aod Avp aod Aypaeity 


a eenes ala = a Nn aT So a BBR Eat a Dah aR al alah (et a a la alee lla ad wae ae at me | YL” S[vUrTaY yet OF, 


wots leet reece eens eee ee gga 


“se-"-spunod OFZ‘ Loy ct 
cacceseaen 03 0d T¢ 


Pate 32 aan eaan = SHOT OG 
ee eee e see ere ose Dasa 


aesien near cx na epee dhs ares sins eee rs ap Oss mod 


eS Se ee pe 


eee eee eee en errr sreeeerens n= 9708 T 


Geemaageqeecsesss> NUT |“ c sos 28e4 <a &g 


**spunod 0p2'% 1oy gf |--"** 


“seeeee* 109 Lod 87009 0G 


ar --°-°°17109 Jod Ts 


Beck ss “og 


st eeoe="-1109 Tod 83190 Gy 


“= "pvodpivs ULOTF Sop Z |-** ATOpORy wMOAF SOTTUL OG 


2 TP SPS TORE eels tee HERG 


a ed 


sie a ee ae ewer yes ee LO q yeah en ag ee RONG 


sedans 2 


“** Ora, GTM 


seneneereeescensens nap [-sseeseeeseee=-- puvy Ag 


troceeeseccesersseesss=45 SUIpIoy JO OPO 

srerees* FOULBS JO 480) 

ecrtrreo* 5 Surarosord Jo opoyy 
4 TOppoy w109 TO Avy YYTAL 


--| porvduioo sv onjva Surpooy poyeurrysoy 
seteeeeeees Qprteees 


| UIT WO PoAOATTOP 9SOD 
ik -- 4 Ktojovy OY} 4v pnd Jo oo1rg 
treteceesersesrsres spouiuggo Mod ‘dnd 
-- ;s0qouod} Sutivdoad jo ysop 
TesrSeete eee eee SESE sreesseeny SUOT MOTT 
seeeee- p SOTOMOI UT PoArosoIid §}00q OLY 
48}00q JO U0} Lod poatoood ODT 
‘ag eee Se Repel cwes Se PeapParep jo 4soQ 
4, AqopoUy 
doxzo jo oounysry 
| 8}001 JO U0} 10g 
“==""*; 97208 JO SUySoArey JO 4SOO [ego 


) Avpaod szor0qv{ qovo Aq poddoy AyryTENe) 
1, OFTUY, PIL LO puLy 

Aq ‘sdoy 10 Soave, SUIAOUIOL JO OpoTT 

;Avp sod uvur youo Aq poypnd oovgang 
) juemmMa4s 

“UL WIA Jo puvg Aq ‘Saymd jo opoyy 


- 


Bt) 


CULTURE OF THE SUGAR BEET. 


194 


"Of 1990790 [eerecccsme 1940390 cpspeseecs: se." = "7590100 sereegerescese.or 1940790 
oe ewe www pury &g ee ee puvyg Ag 


*pucy Ag 
‘exou rod og OT Auge 


‘erov aod ef ‘¢ ANE 
SB'T$ ‘ep & 
‘9.108 


“eh 


*10JVAL}[NI OSIOTT 
‘ST oun 


‘oz$ foroe rod ssuq F 


*TOZTTTALOT 03 pj1q3J904S 


"GZG 4809 f BpIO G 

‘Sox 

"SOTOUL 8 

*SoqOUr ST 

"g$ 

‘TH 

"93 04:02 Av TT pnt 
Spozearzmo pur poMoliey 


oO 
“oe'as 
“BOTOUT 6 
“GT ACT 
‘0g Zt 
"BOTPOUL G 
‘OT Avi 
$00} ¥j0d pue 10D 
*BO10V Z 
"e114 NT 
80. 


‘wleo'T 

‘puryd a, 

08 2 

‘spunod }1 

‘op IvSng yoog ourey_y 
*poes yooqd avsng 


o£ 


srreeeseererees> paug Ag 


nreeoeseeeeeee QT OOP jo rrt tts tee" *; TUYSOAIUT JO OUT, “8s 


seseeececeesenes yaaa Ag 


josodand or} roy guouroydurt peroods 
10 ‘90y ‘puvy Aq fomop SULMUTT} SUA AOFT 


ce cereeneree Forests bere sSek.OUn EG JOE (ies esses ena ce See emnhilrP errno ce se chinsitisnas meme stro ees=** | SUT} JO SOO puv oped “OF 
PAD PURO OL ODOM TAT Ie =e = 282 S529 Sse 225 242 Ss sruPiscsas Aes ceases sas asa S eae 87099 Gy ‘0g AMP |" """**"~ =; HULOOY pA] Jo 4Soo puv oyeqy “eg 
-Aup red "840 gy {0g ouNL |r t tt ttre to gsnsny “GL'b$ ‘T ANE 0} cz ouNL {--~*"""" { SaLooy pwooos Jo 4809 puB OUT T, “FE 
gererercrrrrecr< RAWSON) 9 soosspesecsese ess este ssiee -pavog puv Aup aod ‘830 9g |-7* 7777777 ABp rod GZ1s |" -gqQUOUL 10 Avp Aq ‘si1aLtoqey Jo sosvA\ "Es 
SeeSerress ors QuOuUU yO pelos oss ee seesecsr recs sshpes| ssc rescsse sass sanias Spnike)|cln sivic ceieicavia's o1ov uv jo ¢ |---* 4 Avp aad roz0qry yore Aq pool volry ‘Ze 
gprrseseesiser serene sy Ce PRR EOGADOCICCAG IC SOR SDE TD SORy (DOCS orca Ooi bla CEE Cc Seigites aicivs <> Sag tessicise,s niniisinite {SUII0Y 4S8iye JO SOD “TE 
: seeeeee see ee eee eeee|eeee teen e eee ween een n eee seeeccceasccce CCI IODA ~* qr oqtiosop ‘posn yuotmozdurt [uroods JT “0g 
‘set °° TOIVATZINO OBIOPZ |°°°°°* SF SSme SS QQOt, | S2rkeses Secs sess Saygog | tssstesssss ss osaoy Agi [o> 77" jLoywAT}[N OsLoy IO puvy Aq euod 6% 
SprsberesscecessoQTOUNp |ossstsetecsressscss TAP “--"oT oun qnoqy [777777777777 77777" GHULOOY 4SIy JO OUT, “8g 
“STTIp 
DOS MIRACOOMOOCINOMOO CORE SITE ECCS OOIICOOAOTID ODE CICROOCEG BOOT TOOT I COCR SISO editirsiyg hic geen cy pulls 4V |77§9800 Sonu MoT fyVqAi ‘MOTT ‘MOT AA “LS 
*0z$ 800 ‘O10 0} "SQT 
SEserceescictecssrcesccoyr|icesceecesecesstescecorgyy jocesseresssssessessses ON (008 ‘dozT[4407 OS pruqyooqg |*>-*-*""* gpor[ddy ommuvar [vIoyIyIV SVAA “9S 
‘ogg 7800 foroR rod ‘Suryuryd jo 
BpIOD OT GZ 04 OL Avy [ott t rts Av Uy | oat, 4B o10v od spa0o OT |*° 777777 reeceseerree/-e5 9700 1od AqyUeNh Fey Ul pur ‘Moy AA “SZ 
sete ceecenrcces rani gg [roreeeescenecweccee es BOA [oceso ste sete ee eee- POR |e ss tzpesseee ese sss shen jsdo10 o77 03 portdde ornmvat o[quys BSB AA “FS 
[22> BOQOUL OT 0}.8 Ulan. |**"2=* BOTOUT 8.09 eULOTT |i s acts ss cre POTOMNS. |e tse ssr ett sss s SOYOUE =| 5 9525555778 {8}00L 04} WooMJoq OOULISTC, “EG 
PORE OOCE as SOWOULGT | °- 22° SOOUT OE.ANOg Y.|ss22ss 227 et ee s227 goog Fe. [ct tttts 57 Feces SOGOUL PZ. [27 +778 ett j8SMOL OY} TOOMJO™ OOTBISTCT “GS 
crt ee eee eee ee eee: Td |--77° retceesees cette eect en eee e eee e reece eee cee tee ee leeee Sagaas BPRS POO OD TNE 2 Yi pee robbs Oh k bade jsururytd Jo 4S0) “TZ 
JIS TAOALON PISS BAIOPION: || ¢=2552ss2Sicseess-Sccrrey idasssseoscessosessssntrgnje ss ssssssss252% puvy Ag "roersstes* §iftap £0 puvg Aq—jo poqqoyT ‘06 
SoS es RSS OPOVOT AUN | ste rete e se ORCI GO MEET | Dttsssesceseesssescosestesce DSSS 9 VSSQ Oi ARETE |e Se ot ae ee jojep ‘ouyjaeld “6T 
0ST ‘ouIvs JO 4809 pur ‘[IOs OT} 
re seremeeeeecccesseen-7h |-GOUTI} [UIOAOBS POMOLIV]T |“poMOIING pur pomoarseyy |{poywaryno pur pomorreyy | Jo wor}zvavdoad yo suoryvaz9do 1oyyO OJON “BT 
seer eee ewe en eee w een weeene|e nner eres teee=-gQqOUL ZL [oor soccceccame Gasaceensks sels PauN ee SS Sect s-oo**- p9ures Jo Wydoq “LT 
du ance sacnsssecesncnerQyf|7=-2s"+s=-2**=---1THO UG "71st BOCORCC CCHS: ||P CCOROPEHS OBCRIEEOR Act ep |fPae= ---; pooydure Surmoyd [Josqus sv Ay “OT 
COS Br TORS CESS nia eeena: geome nalsa.si= siet=fos ns 6 tecysiag «|e mwene nnn eesnesenaseran- wee eee e cere tenes sine! Cdl ise a5 a2> siaiae oss 8a "==> paumUs JO 4SOD “CT 
Ss S555" SAUOULOE MOU ilu tee eee ras e chstessces Pautoe 10 yqidog “PL 
eee ere eee reer bere oreo bern So Pee eee OR ARTE seer esesss jSurMoyd pwooos JO OWL], “gL 
saneerannene seneen cnn pg [acncenneceennn nanan eee See eee eee eee oor steer e weer ee eee ees Pees srrreeees* por08 dad ‘oulVs JO 480D “ZL 
SSO RSSIESSCOAIBRORERIS Leis mp [SET IOOSAISIGSOOI T(r} 4 eC) ph SOU CISION (2) 1} 4 oF by DEO SOTOUL GROG W.-|sooss esas sesso esse -* gouus Jo qydoq “IL 
seceeccteeeseeeeeens Rup [oneereeeeeceeee eee T Avy |o-- sonetecee erecee ro (| PORE REESE GL8T ‘oun |-*"7"" voresssessessSurMord ysay JO OTT, “OL 
Bae aiaiele aie saiciasls Se sjoog |---*--ssvi3 pau sooqujog |---+-°--" suvoq pu W10D |--r ttt soojuyog |-"-77* gavod snoraoid pury ourus 10 doip ‘6 
ret eeeeerersseeeeeggroy g [rtsctetttet teste: exw § |--e*-*--"----er0u ue Jo F [7-777 sanane ee | ence ee ee jsyooq iwSus ut poyurd vory °8 
MIS IAI SII (B01 HS | RE a a eae ea [eanyzeyy j-77°- SOR SIGE E SE TALENT ess oe TOL YONG “" of [BLOYGIV IO [VINZVU OOVUIBIP OY ST “L 
SUSSRER SSCS EGO ROSE OL cry. | /PORBREDOBSOSESSSSSO CS 5 «= | SCOR S SOS A ISESnot Ty | Pepe tT ICING Gs (27 | en sic ea  Eaegal 4 ge ‘9 
i 
sreteeeesesecessse= umory |----uruoy pues pur Avpg [oto 7 uTVOT AvyQ [777777777 wAROT Avy ‘purg | ‘o9vys ‘Avyo ‘ouogsouty ‘pus [ros amok sy °g 
SREMEC OURS IIOSECH TOTES iG) | PoaG ea eSELRGSAIO PUC[M | meer nanar 2: WELW ST AN | seencres secre puvpdg |-** ,puepoy zo ‘puvydn ‘ppoy Jo worywooT “7% 
we mewn cscs enc eesscnese ra ee ween cen ane emeonccsaes at Sew eww www ewww ec ceses at we eee we ee eee OF Ze ORNS BRR EB BLOC) ¢ SCT M SG joules JO JS0D'VE 
treereoesesses-snunud OL |---o108 19d ‘sqy OT yNOgW |'7-*777 7" Se aecs DINO [ie | ce aaes cee ae = 131 dena ys bya ffs 5 isan jorov aod uaos AyuLNh *¢ 
-*- 09 avSng yoog oureyy |-** OF avdug yoog oureyy |--- 09 avSng goog ourvypy |" OD AvSng Yoog oureyy [777777777 oe tee joulus JO G0ENOS G 
sere*"-qo0q IBdnS OFIG AA |-"-"** poes yood WeULIOX) |-----*7>- poos yooq aedng |*-"~~ goog Jesns UvUNIOX) [--"-*" "mmm =" FMMOS poos JO PUL T 
62 8% LG 92 PEEG OSSD SIG ICIS I SOCIO E CII Gu keds ls ay a TO led NE 


—————} 


‘ponuTy}woO—TNIVN NI AVALINO LAGd-UVOAY TO NOILIGNQO 


195 


CULTURE OF THE SUGAR BEET. 


ee et ae ee cag Ne nee ep oe ee 


80} Ze Sa ne ar oe ee MULE haloes ae ee ae ee S04 F 


piaisis sisi siniei> l= melo SNC 


tee eeeeeeereeeo=-- 91109 OT 


eee eeeeee Pee eee eee eee ee ee eee ee ee Pons eterna ts osname se 


ee eee weet ewww enw ween etl ewww ewes ee messes See ne swe eeweee 


RCO re ror er come ds 2 Soo SS Oe 


eer rere eee ee eee eee ee Tee ee Pee eee er 


see e eww ew wreee acme bake) eee 


errr tere ey Sea Sno Sia inlet 
ee eee ees SEGRE SR aw SoU wies'ss5/\cn'e a! ss din cinisisis <2 /scinnisainhiseiafhe 


TE eee er ee PoSP as aa an aimacae eC 


"08 8IT$ 


‘9108 Iod su0} ZE errr ere reer eee ee eee eee ee rr ee 


creesesooeses-arrgg 10d 0T eee ee Pe ee 


errr reer eer ee eee ee eee ee eee eee eee eee eee eee Pe eee eee Peer reer 


errr rere err Peer e reer errr eer eee errr rere rer eee eee rr 


10} 10d {4 


teeters wemeee creer ee cQyy [tees eeeeee cee eeeeeeee- OKT 


‘spunod 0Fz'z 10d 9¢ 
“moj 10d [4 


ben BB ie 58a alpen iy meals me) ida ec ge aa *I 


ddl “cg 
oP ssrneere=: TO toe OF Tes OF 10d (4) fal C3 | alae. 0 rod o¢'1¢ 


2 SUBIC AOL ICE IT 


*£10}OVJ ULOIZ SOTIM OE |*"-""""*7""- OTD’ UL Jo F 


“*** TOL4e48 ULOLF SO[TU G 


SEERSENENES SEEEEENOMOUG les ant ee BOLUS 
ee wer ere ewww ene eee ay 


"STS 
sO} ¢ 


egies: ei 
----poymd moa poddoy, 


seen e|ee cere ee ce eee eee eeee cece ee |aneeeee eee eerener es 1104 T 


“osTayy TITAN 


EOL TA FEST FONT FUL at 


ee ereceene==*O1OR UG jo ¢ twee me went mew mene ene Peewee ewececressccesescsnelequessserss=*O1OR UG jo 


SETI EMS | POCO OOS OIOE ESI ties gi 3 Pal OC ISO II avi 7)) wie p | OREO OUI CCLIGN 0) i y7]1 GN pa) fai 011 Ui 1) A sf 


serrssee=- seroysnqg fso0jujod JO ‘3 
roesessereseees pppoysng SWI00 JO “9 
“sicisie Secensieinse=<'5 UO SGC NO 
:9o20v 10d pyelA osBlOAYy 
---4s003ujod JQ ‘9 
on ae snionine nit a ces eee 41100 JO “4 
maesine ooo. PaeleciaSSisce es “iS Ou te Hee 
soaov aod sdo19 go onte A. 
Ssvecsacnnonnemnsheaat So0tHIOCStEIE a? 
BERRIES (O52 6-3 §1LI09 FO "9 
pitas ere ng amma Es OY 
:o108 1od O1ng[Nd Jo 4soF) 


;sdoro Jo WoryTjor INO UT S}99q JO 9ORLT 


jor19B 
aod ppork puv 0218 OSVIDAT ITOT} ST JLT AA 


“|, sjooq anod UI Iesns Jo OSvyM010d FLT AL 


pipe te bt ,pvoy aod Avp r0d Aqyuen’ 
soeecenreroore nes NOT STUMITE JB A OF, 
ogecccicccescencntic th asiap SUIDaOt a0 OPO 
sociv cnc s ses ene ee So eaee 4 OUIvS. JO 4801) 
sorecreroncnercess- 94 SITATOSIIG JO OPOTL 
jAoppoF W100 10 AVY ITAL 
porvduroo sv onjeA SuTpsey poyeurrysiy 
seaeeei sm -""* | ULIV] WO POLOAT[AP 4SO{) 


a-|esee2- s-+--*) K10pouy oy 4R dind Jo org 


teneccoonsoess sso: snominiqo Moy ding 
rrrcerreees* pgoqomed}) Sulredord Jo 480/ 


---"7"-;g9T0U0d} UT poArosoid syooq OL 

s-5--"" sgq00q JO U0} od poalooor GOTT 

“cae eemponge Gemae sch enihpeater jo 4sog 
j Atoyory 

Io ‘JavyA ‘Wor7e4ys UOT Coto Fo oouVSTCT 

SEES essigemige sak ene 4 S8JOOL Jo U0} IOq 

“=="-5 9108 Jod SuysoarVy JO JSOo [vyOT, 
j vp sod ro10qvyz Yous Aq poddo} Ay1y0en 
LOFTY FTA LO puvty 

£q {sdo} 10 Soave] SUTAOUIOEL * pa opoyt 

---, hep aod uvur yous Aq porpnd oovyang 
jqyuewmn.ays 

“Ul WIA Io puvg Aq ‘surnd Jo opoyT 


SUOT MOTT * 


“G9 


4!) 


CULTURE OF THE SUGAR BEET. 


196 


woumn.18 
SPUCH. |... tas eee PRCMEE || 0 2.) | COU UOUMIOL) |--99 = "889s". esr nipi Ag [c- 9" <2 -""s""n ranma | Un oA Jo pueq Ad samnd jo BEE 68 
TOR A OI00)) pene eee OVO eas =o =" 2-5-7 07 1OCO1OG) |" =--"—"- 7G, O} OT LoqaIwg: |" 89" - LOU ORO) | am roe == -"""*"" 5 GUIJSVAIVY JO OMIT, “gg 
josodand oy} roy yaouro;dut [eroods 
"90U, PUG eee COM DILE DUBE |Fo="="°° ==" 90g Pua [= *ss="=""""=" poe Ag: jst ess =* “-*""* puey | 10 ‘e0y ‘pury Aq ‘ouop Surunrq] sea MOE “12 
Sg ee ee eee aac MOUInieR emanate ramen: ance eae te See eae ee ae gage eS ne j SUITUTYY Jo 4So0 pur eyeq ‘98 
Sn ee tain e Oe tose PORCH SAU ISL NaH pat [SEG Gia wresecorcenccetecsesoes=7 SULOOT PAT JO 4800 pus ojeq ‘ce 
‘eron rod g¢ ‘g AMG |---"~-*"--"" "og ‘og oun |----"*-- pgs P$ ‘2 ouNL |--= =" """"""-- gS ‘Og OUNL |---"*""""-* Cosh GsNSNY |*-------; SULoY puodes Jo 4sSoo pur OWT, ‘Fe 
Pe Soe ACUICGMO | pukeane sc CUSUOUN TOU Gig psasne ance amass orc cers *|rcecse** ep tad sju00 gy |----4 yQuout 10 Avp Aq ‘s1o10qvy Jo sosuA\ “ee 
TORREGROBSS ORTH CCFL 20). 0] EROS: So so woreccceccaronanscsisccnccserrs*- 9100 UU JO F |---- 4 Avp rod rer0qey yove Aq pooy vory °ze 
SOTOURIOMU) TRAST = TT = eT So 7A PARROT ORCS Be BERAC SS Ue ARREBE CR Gena ae Bee ae GR eee ae mee rae ee OSFIG) | Poe some ae Ang Hg SBE: j SUIEOT 4SIyE JO 4SOH ‘TE 
DEORE EP EBC arp Gre REESE OR GAS en eae Fe a ee ae ee ane eae ieee REE EG a "= 91 oqr1osep ‘posn guouroydunt [etoods Jy “0g 
pueyAguips2=--o-2------ DUCT Ag: |">--°-=- JO}BATINO puap, |------ SSOP OOE OO aimee || 2c Os Ra S184) 3 (yl {10}8AT}[NO osI0Y Io puvy Aq ou “GZ 
MOL [ag asus seine wee o = OT OUT (ett 2s uaen tens aes oo COABING ister nett, ee LOUlpalsor are oe [eT Ql ERE RCS SSeS. j SULOOY JSIY JO OUT, “gz 
Be a OOOO ORE Nek rate -*- o7$ ‘ogeydsoyd ssvq Z |--*--> Se ee Se Tee eee “ZL TS ‘spunod 0¢ ‘oroune |--34s00 fyontr Moy fyuTA ‘Moy fMOTLAN “2% 
SON aos ces Tos Secnes os SONG Boman snenn son cla BOK See tase ensiet= Sea AAawe Jer Stee fees RON | Ces -- ,petdde ornuvm [eIoygiyay sv A, *9Z 
‘pro 10d Z$ 4809 oes y800 forov 19d 
fo1ov wed spi00 Zt ‘OL Avy | spr00 0g ‘ pamoyd wor A, |-*“Sp10d GT yNOQe ‘Surg |----t + ttre reste tees eee Ste ee Re ee = pts joa0v rod AqyUeNd yey Ur pure ‘WoT, AA *GZ 
SHOT eee ee terse a 89% |°"- prod aod GG} qysoo {Sa |o°e--s esr e nen e- == esis 2 | ear are ee os swrere=-- ON |- 5 do10 oy} 07 pordde ornueUr opqeys St A\ “FZ 
Sar DUTCH se eteacees eens SS SONU Rita. tn=-es saci = =) POYOURY) joooen acne ROTIUM ONG e piensa) oo BOI OUT g ONO) (nace { 8J001 OY} WoAMJoq doUEIST(CT “EZ 
MoOnecever aes ===" SOT OUT OZ, |. -— ae: aaainaes Nooo Seana CAO UO paOI eis coo eee eee Orme ee ose j SMOL OY} WoOMJoq OoULIST(T "ZZ 
Sip Ted | hE bale 9 AE et ge (HD SEO lela alas 1 2 aa er sf ee Se ae ne ss Cl Pe sere Sen aria: Heke eae j Surgueyd Jo so TZ 
PUY iniegwaeeca soon BOSS ani (Ala pal [PEO PELROREROIDY Sh 10a Ca ele ental [PLES ONS (| ORES OCICS. 28 Oblate Saree ass iTlap 10 puvy Aq—Jo pony “oz 
GARIN tose, ees POE ONT | Git ital ais ROSSA SRA EASE Ga PRR CROCE EOE (360 lI a de See) O ULL fat BS Sat "pena 499ep ‘Suyuryg “6T 
“7g ‘DUT ‘OTIS JO 4SOD pUv ‘TLos 9Yy 
‘oroe tod [¢ ‘SULMOIIvAT |poztiosqnd puv pomorreyy | -Modey pur SuIZioAtNg |-7 7-777 ttt tt tresses este -|-- = -sqyt90 Og ‘SurmosIeyy | Jo uotywavdoad Jo suoyvazedo 101]}0 OJON “ST 
SOc19E Se pe Sars ee eee ees een ae See eee a ee nem ene ana eels essen |sln net hae) Saisie ale siviegeldciac Sa>1 Map aces aaa salsa = OUTER TO UNUOCL ET 
FONG |pncnnvess<seia—scccnnseeneleasicin ccs et cess .aeiste c= ONG 22 s==- POSORSOROC coe ONT |Ps=2' pees rorresroo- On ['e-*-°-- 5 pafojduro SurMoTd Topade cary ‘OL 
ROCGteh teem ee eine ace meen ie lames onan e a ener ame Re Seas aaa a ae a e\caw see KE Meas | asa aE ee ee ee GRA Se ee ee sores we {OUILS JO ISON “CT 
SAT DETEOD |sicn sion = sss sisecinci~o os pe iansb)|-iniai=\=/<)= '= sleei-becisiee Jesiens||eine=njeie'ein cian) cicinins pisses ||("ol= cweren mn ="“SOUOMNN MH sie ne a ee joures Jo yydoq “FT 
CSI Ys La CONTR AUG BFS ENC) Pe | OE IOSCO GG se sicer ge sng Sarees Neha a enna len sae ne 2 eee [Se eS en Seca ee OLR Aw: |= 2 2 sore""* 4p SurMOT puooas JO OULIT, “EL 
CigH) | [I CRMGR Cr aCRnRCRaL i Sera emeccmesnci. aac ss cris moe peewee pit (rae ene Bins sieie"sieiruert= feria Ci lccce sot en nee jor0v tod ‘oures Jo 4809 "Zr 
SSOUOMUG Ta eame= eS <=" ROUOUN eT, (ooo sss soo" aen>~ ssOuOuL p soqout g |--->* Smee oe r= SOGOUN OG Sates einen eee jours jo ydoq ‘IL 
OTeAuaNe [sea 2css<esise-- ey o7 “TA |-<=-* sree" JOMUIOAON CA 4 Pl eS Yep LOCMIGAOKy |=" 9528 =- essa ae 4 sutAMoyd gsi yo own, 
STTO4) Ws ueucemnaicice ens s <sies i: TUL) |esce esses cena == cats suvog |--°--* sjooq puv sdiumy, |------+"7*" "7° °- ssa enifyy |BSSoeS javoX snoraord puvy ous uo dorg “6 
‘a.10B = SESS nal ROC Dons 2=2 89108. T seeecreeeeer seers gray ¢ aR\ee ee wae ens Glues Sa se none 4 8}09q Ivsns ur poyuryd vory *g 
SG RUSG Nag iege eee anaes eos ails |ess asc ccctn soo ens ciciise.a's Sears Jeane yy [ort peange ny |[°7 7+ jg [VIOYYAe LO [vinyeu Oovulerp oY} ST *L 
FG, | PES OSOSS RSAC ITSCPSPEr Tey, Ca PSR BROS ORR CO COG 20109017 )) sf] ROO OES POROCoS ICI TEE |PISREG OS IORO SSE Ss Boia |[eesiseaetsinseisecinie se-""" ¢ pourlvIp [JOM IE ST “9 
j UIvOT 10 
Rank Clg (2 ARSC RCD INICIO Tefal (A OSI OEDO IC RICO) fo yal ead SaeSsa'2e/° Gn Olg p [ecto serese weeeee= nang | ‘agus ‘Avo ‘omoysomly ‘pus [ros ano sy *g 
GC BNET | [ORI SCORES i 014 C6 Ra sree Nuela: |s Saceae rere 12184} (0 U0 el sss" TIMIpeT |*** § purpaoy .1o ‘puvydn ‘prey Jo woywo0'T “p 
mG al atc ae Ge ce OREP |eerasecceccssss = GJWOO-9g-/oseceerssssecrasse= = OG ar Rie| anna cer Ss seis =e Soce OCD | pies ee Sia ae j OTUUS JO JSON "Ee 
‘spunod 0f '------ o10v tod spunod fT |°--*----- gece ANU DOCuR Cine = oor nie emnte RD ELO GE Oo eri nie sun Soe (SHOES AOL Ny) te aA ate ---4 0208 dod UMOS AzrULNY “g 
"0D avsng yoog oulvyy |--- 09 avsng yoog oureyy |------ 777-77 UBULIOY) |--- OF avsng yoog ourvyy |--- Auedm0g avsng yoog [-~*7 ttre j OUITS JO BOANOY °% 
leg ogee AOS TOO LoL |i cc oe coals == m= bh fr aa eS 2 SE gaia UES Shs TSSUE DOM) | cose amare ee Sas erie nti ais oe Ea { WAOS poves Jo puly “TL 
cs £8 @E Gi "5 - ope eee vreoes Argue Jo Tq uN NT 


“pouurydoo—ANIVA NI DEALT LAG-UVONsS AO NOILLIGNOO 


197 


CULTURE OF THE SUGAR BEET. 


“spoysaq OST 
4 
“8U10} TT 


"ac$ 
“oI 


“geh 
09 OL 


“8109 TT PITA 


“ON 
“ot 


104 rod 97199 G1 


*SOTLUL g 


*BU10} 


“OF UST 


aoe re Serre sess BO i) 2-131 Cr ici Cwfete a sav Maw eer ake PrP reer ss sce weeee ns | AREra res Poh ee Se SOOT sreee=-> peroysnd fsooynjod JQ “a 
soereerseoornss FRTOUANG ! W109 JO “9 
osuesesciciee= aioe SOR aTOOO Myre 
:o20v a0 plat osuI0Ay 
Fae ss Spe Mreee 48> dee FOOTE TOU) .O 
Secere wes ge seeawee 8SEe ay ORO 
serees* 49900 JO “2 
Lov Lod sdo19 JO ONT A, 
--*-;s00}R}0d JO ‘0 
Sammie St TLOU T() 


Fo Be AE i ke tole etal 2 SU0} Gg CIC CELE fr Coli Sh le titel Date ed Saat Att 1060 1 Tat ye || lhe alate 


Fees Eon 
saatewee i) 
peressrsc ayes’ See™ OS Lee 


eee eee eee 0G Lad Tee eP eee eee eee eee eee 


SPEREFEF Sees St? OC Cre 


Paral E ORM aa katy) 


ssnacnnseveseumnsa® Qgigig [-rrreeceerseeesnereqgrlgg [rseeteeeesceereces” qgrpgg |rorensceeeercenerses sandda|senerecarccascernnes ses’ | 99089 JO. 


:oaov aod o.1ng[no JO IO— 

PTerRrrerriereeceeereceresrererrer CL rr dd dd de id alin ata , sdor0 Jo woryejor an0k ur s}00q JO OOV[ 
40108 

SLOU TO SONG ee DEMO 7)! 8 > 4<e se anne h ae SS GOg UE) || eee PTS Rese SOT OT | Crete eee Ni ereonat rod ppork puv 0218 OSVAOAG ATOT]} ST FUT AA 


Trrrrr rte eee rere eee eee ee 


siete COCO SC OIG aa SB | II LOE BRA a (2) 4] i 1) ela el atl ltl ak ali jsjooq «nod uy avans yoosujuodI0d yur Ay 


*[wour 1.100 
MIRUIMETETI DS NOG Ur Cp ee stow onc n ss. Semen er ce nse me a 
SRee esse -> AT}SOUL SOOTT aS ak OE 2 OE CY Dh A | | delight dash 


rreeesereses ss nga aod Lup od AyryUwN?) 
seeeeeeres =) NOT S[VUNIUG YUIEM OT, 
see=** 5 Suipooy JO OPOPT 
eer eee eee eae ssese="""s OUIUB JO ISO) 
re ceeesecseeeserenen) SrTAIOSOId JO OPOTL 
j19ppoy W100 10 AVY TTA 
we eee e eee ee eee e eee ee neena| seman enceeececenccecnwacs|srccnsececcecerceeccrssens| NOIBIUOD SB ON[CA SUIPooy POPCUULSHT 
em eweel scene ence cennwwwnmenecnce|ssenesecsensesas “s TTIDT UO POLOAT[OP J80f) 
seceeseesoney Kroqouy oy ye dynd Jo oorg 
see seewecsceneeseens | NOTTUIGO MOY ‘ding 
sereeseseees p goood} BupLdord JO 4BOK) 
se eeemecwsemerecnccesousererse1 GOT MOTT 
seneres ye hoa alia a alata) ll (ch telat lee aici ealalalalaiaht ssos9** ; goTPOMOAy UT poArosoad Syooq OLY 
10} rod Gg |--**"-spunod 0pz'g Loy GB [ott pt a treers=" sp eq90q JO TO} Lod POATODIE OOLI 
; SO BEST COO EC OC UGOL OG. Sr 7-7: GOCE Oo EE RRR CCE SLE fl fal eteta te llata ais aleia ** ,SULMOATOp JO 480) 
jAqoyouy 
seneneeeereseeeees orm § | 10 ‘yreqAd ‘WoryTys wo dor0 JO ootrey st. 
: linea cae Gee wnat ~ 14 | wen eecanceenne j 8}OOL JO MOY LOT 
"a | ane ae Bon aaa ee meee “2--** pozou aed Supee ag eae 
du Sa cecsvavsceseaeesUQL 7 |*ssos=ee sire nekMOnmakeRn-|/easssesecnsoonncetesik-ar}-aseuewnscns* QT00 The JO jAvp aod zos0quy youo Aq po Loy AyryaUNg) 
poyray YL oO puree 
rreseeeceersseeess sony | Aq ‘sdo} 10 SeAvOT a aS opoynt 
seeeees-*- g1ou ue yo ¥ |-*- 4 Aup aod uvur youe Aq porrnd oovjangs 


wee ecw eee means | commas ee eee ses eeeewesessssl|seuesses 


www cc crew ee ee ese eee ee weet lew wees eee ees eases seseaeess|seusesseesssessessereseaen 


sroneeseverees OIT19' OUON 
‘m109 10 AVL 
JO On[VA Y}U0J-00 FONT 
eee Rete e's Tour OO ea =” 
cess eens ¥s¥ 522-1700 100 TR tee ene eme ewe 


eee rere 


Terre ree ee eee) 


1 TTR S iaddedtaeatel= 3 0 ete emma ame sie eiesaehime =e o's Ses eT eT, 
swerneeneress O1OU uv jo sow eenwseene= O00 uv jo § Tere reer ere ee eee) 


“G9 


“$9 


ei 
fQ 
a 
pa 
64 
<q 
o 
b 
RM 
3 
fs 
H 
fe 
S) 
ica} 
4 
5 
= 
= 
o 


198 


"1910390 JO GE 0} GT 
‘puey Ag 


“o$ ‘6c ATO 
“s$ ‘GT oune 
‘er9v 9% 
“Org 


“q0g 
‘02 03 or AvIT 


wees ewes waeneee puey <q 


eee one cucs Gone 


seee"* 0g oune 
3 ,queyd ve or0v 10d oT 
‘IOZYAEF OS pPlAq39045 
fease'retecs 22: 80 
- Sp100 g JO O7¥eA ‘ST]IIp UL 
GTS *89X 


“Om0 NT 
‘Suyguvyd e1oyoq Sp109 ZT 
‘9eh ' 80% 

“SOTOUL OT 9} 8 

“Z9EF 


Trp Ag 
sresesesee-g7 AVI JOQy 


eee ee cece ct en wenesaesae 


"Td ‘SULMOTIe], 


‘ont |: 
GS 


0g dy 

“C$ “TIvo} TILA Aup F 
"SOqOUL OT 

‘T Indy 

*8009C}0g 

"9108 T 

‘Teanye N 

“ON 


‘vot AvIO 
*purldg 


‘spunod Sd spunod of 
‘OF IvSNg Yoo, oureyT | 00 IvSng yoog puvyy10og 
*Jo0q Bsns UeUIEy |------4yo0q Ivons UvULIEx 


“s7**"* 99T0 9 poMOLT 


see ewww wen we ewww tee e$ 
SRS SAS 55 BOTOUE § 
‘rrittt tt: Sey Jo OTPUT 
Doe es = EET OD WOON 
25 >> gn a e198 = 
eee re emeen wre werd KOU NG 


reesecstes--- TROT [AARLD 
Sea puvidg 
at 


see cece we we wnne puey &g 
-ezod 0g’ T$ ‘oun Jo 4Su'T 
*777> gdow aod o¢ ‘T Sny 
SPesesercsr yguour aod ¢1¢ 
SHRCHIEIE sosro sees roroal® 


ce srenegg 32s 3a pommleg 
Prrsee SSSR eSrr Pea rihn Oeunye 


"or" -9gag ‘Avy Jo 98e'T 
- 8d ‘sq] Oot ‘ouny ‘song 
**-* spzoo g ‘AvyT Jo ysv'T 
“roo -QInUBUL pavs-TIeg 
GEREOG ARAN SREAre SeTOUL 9 


puryy 
tercccecccce= Kan Jo 9807 


*O10B 

aod 7% ‘somo pomorieyT 
9108 10d 

ed ‘SmorIMy Ul pornueyy 


ee ee eee ee ee ee | = ef 
Saaelse cmos elec site rer 
sorceress -doro Avy FySVT 
retesedeesecsccce=" S100 e 
vorso=acccoseseoe TRAINTENT 


sp sssrescess=" TIBOE ARTO 
zceessnsses ers ese puyidg 
Raa ene Aaa 235 25 cdOG Ie 
Sycwiee sccesie™ <8 OTTO ef 
POIOGLIG II SISO OAN 8 EPS) 


eee ee re er 


8& 


reoeemonn=” 900, PLS PIE 


Ca Pete a OS Gh Fae eae ore ssseec= 9790) % 
Pepe pers ccd epgeee ena eae td See ers 


“229°. 994 - PUR LOIVATIING ||-" 2" er oe risscsne pury 
ppererer= se rerersigg une nrsa-nrcereece =e OUnT 
‘OTS { AozTTIQA0y OS praq 
-sooyg sp ‘1g Av 
Senco aecetee Spell sees eos Saseroe ere ye 
pesiss e108 § 0} spa0o Z |*----og$ !spz00 9 ‘6T AVL 
Cee ae oS ee “= Sox ae ece 
seacezerse sr 7+5°* SOOM g 
Ay cetera ena nee ROOD ESE 


sORSRenansese**s) SOUOUER 
Poet in ree oo eR OCG. 
Oaleyts tasrenestaseanresneseag 


“Toc ] Mp Up pURR | oreere tee eec rere puE 
tee te www ee ne ww ewe renee ene seco s=aepa sess yn yy: Av 


woeeserceroroe- NOMOTIVA |-°""*° °°" "poMOLIVY TPA 


SRC HRONESSCRESSaso oso oral Eusorar seeeeeeeeeee eon 


sentences eee ne eee e rene l ieee a ecicanc tense GATIOD Cy, 
ot teen eee ne cee en een enn lae Se neem SOU OUI, 
see cee ee eee eee e nee ee sr[eceeesee- cinsicssinsio AT RAGIN 
ranasissecssss* Q79p- Ted Ahilottt estas es* -ee"" 83000 GL 
ERA SASS Ase ROYCE isan aa aaa OUD LENG 
SII ISIE HILAL UN | pene aicaeetinal 9° Pay) Ce HG 
aaj4jaimniniainimminise!s nmin 94) TET ||. 295I8 SA Oa Sa POOTUIO TD, 
so ncesccccesscceres gray | [oes sseeeeseees s+" > O10 F 
at eie ese aisess eee i csonssann.ccasco MT HORNS 


water tent eee eee e nee eennn| seen eee eeeereene eee GO 


Lhe oes tr 25° TBO FST SF SOSA SS SOLD A EEL OO 
Mean ia ee Ee ee purydg eee sea ee oe *--* pavidgq 


See ae te se Ree pe a mlpe s 2 s ievsus OUTTA. 


See e BART ESS ee j SUIOO ysig JO 4SOD ‘TLE 


AS are eee 4 SuL0OT, 4ysiy JO oUILy, 


--39800 fqonul Moy ‘4vTM ! MOT SUOT AL 
sereeoees snorddy OANUvU [VIOUIZIV SB AL 
--,0208 rod Aqyuenb yeas Ur pus ‘WoT A 
jsdor0 oY} 07 porpddy omMmUeUl O[GVIS SUA “PZ 


“oules JO YSO0 


jo uoryvaedoad jo suoiywr0do 10430 OJON “ST 


sor ceecceeeesess--eesee* p ommes Jo Tydoq 
*se+>"- p pofotdmoe Surmold Tosqns sv Ay 
,ouNs Fo 4S0D 
be eee een nee ne eee ones jomms Jo yydoq “FT 
pacer riciclainsineimis ; SUTMOTA puooes JO OUT, “ST 
reterereeresees- 1 oT Lod ‘eUlvs JO 480) “ZL 
seeeeees ssceeccsess-s--*-s gurus Jo qIdoq ° 
IOOCSROR OSAP Seino , SUIMOTA YSay JO.ouLy, * 
seecesssss+ prvak 4sRl puBl OMIUS HO dog *6 
j8jo0q avons ut peyurd voly °g 

L 

9 


“"" "5 [BIOYT}IV IO [VANZLU YSVULAP OT} ST 
sone e ne tee fees eee eee e- j poureip TOM 4I ST ° 
j UIROT 10 
‘oqns ‘Avy ‘ouojsomy ‘pues [Ios mo sy “Gg 
"> 4 puepAoT 10 purydn ‘prey Jo Woryeoo'T 
sete cree enter ener eee ceeee joules JO ysON")Eg 
teeteee ss++-----; 9208 dod umos AjIyUvN() *§ 


soceeceseecsreseeeeees TAOS Pods JO PULL “TL 


hE 9€ 


‘ponuyjuoO—ANIVW NI GYOLTIND LAGC-AVNAS AO NOTLIGNOO 


see ee terse ners eeneceseneees Ciqto JO JOQUN NT 


199 


CULTURE OF THE SUGAR BEET. 


ee eet 


spoysnd 00g 77777" 777 A8TOGHNG fso0QnJ0od JO ‘a 
s--" pRpOTsNG fU100 JO "@ 


Tax ARR |e ROLE | eee se OT | weno an een nara Ne Hamad anche nem sone Cexee SUR LE "ee" pH} fHQO0q JO. D 


“OrTs 


"08's 

“pa 
‘o.10N 10d #U07 Zz iprere a 
sq OL 0} G Woy FUSTO MA 


“OT 09, 10978 THD, 


“10 
04S PVOATTUL WOIT HO[LUL Z 


ee 


“OF PUY pu 
010% 


*pavy Ag 


:o40¥ 10d pork Od BIOAY “GO 
rrr eee eee saceenececesssecss==+1 GQQR1 00 JO '0 
pracnnsessaue® (Od ranccshneatenengnoh pes ENED TLIO! EO 
ed ask cee tained aaa eae JO wi) 
:o208 10d soto JO ON[BA "FO 
Hep eaeas|ecuewwccwensscceces Nigph |seecenneneenccccerscnasanslssonesanacnsseneses O17 teermewewerncenerans s BOORIOd JO).'0 
seen 0g'oPt . poeeeoacconcesseseaanalssnnsscasssernesocm GHthE sonapersosopoososmessese=1 1G) TO) 10 
Aubeialchais (1) eee ee 09'288 Hence eeapecsossoocsesseergIgan. t() iD 
:oaov 20d oang[noe Jo y8OH "RO 
teeeereeesowes WOO LOApY [tee qaapy [terete settee ce eeeeeeces| ameeeecenecesercessernnss| "1 GCO19 JO UOTPUIOL INOL UT HOO JO OVI *ZO 
' 4 0108 
seeeeeee* gro od 810} ZI [0100 Lod S109 pl {puMod fT |--tstt ete ete erste tts teee |e OLOw JOd suO4 LT ‘PLLA | tod prord pur oz1s oFvIOAT aToN} SE YT AA “TO 
sestesesesenss |) GQQ0q TOA UT AVONS JO oDUZUOOIOd Fey AA * 
as secnerlpeserenseee-s nmoy dod oron aod Aqryaunty "69 
soo ess NOT STUUR YOU OT, "8g 
aa¢eceanpaeegeelsecccesccvcsecessoncus ++ SUID FOODOTY ‘Lo 
ao cencceweeane|ancseescccceccnccosnnsss=* 4 OTIG8 JO I80() ‘9 
cence n ewe ence an en ents |sewerewnewnenemamane tances |ssamecnsannnasanenasannens(ssenaseeasaacsanscneasancalaccenensceaenssesns s SUTATINOIIG JO OPO ‘GG 
jdoppoy m.109 20 Avy YALA 
setae ence e eden ween eeanne ten nn ann eewensenmmesacnccslsnannasmenmmmunasnncacnaas|saessnernaecnsennensaeenns! NOIMCMOD SU ON[VA SULpPOoF PoYVUIISoL “Po 
we neeene|eceseeeseneeteeaesecenaenslereeereeeetenses ¢ ULINE HO POLOAT[AP ION "EG 
wr eenenslerecenancarenancccnssncenelacnccncowes 1 KIQGOBT OYF 4U dnd Jo oo ‘Zo 
rrr rrrrentrr treet ee ee ee srereesnss 5 NOTTRIGO MOT ‘yng "19 
-*; sotoue1 Supaudoard Jo ysoR “0g 
errr rrr errr eee ere wenene|ecneeeeweerenesesacsers seees FSTOT MOT “GP 
“ON [oot tty soTOUOA} UT PoArosord S}o0q OLY “Bp 
Oh lot tt tp, SJood JO UO} 10d poATOOOd OTT “LP 


rere ee ee ee eee ree eee eee eee 


PASTA a A aE A CUM En CEE a AGED [seve rescancasasunssy evsuas/scnnsceesaneus cacsinasidmasalsaganss 


ahahaha Sct ti eNel nak iota 1 ahead alla “--* 10q rod of Virsnaesacawen—erOTOU Ge theie etens 


eee Pee eee ee ee eee uo} 10d 1% poqnomencmneene toured 4 pcqanganasqnemeneeeean org oeuccoategucees since ss AUIOATIOD Jo Ws0p ‘OP 
T0O1y 4 Aaojovy 
UH PUOTTTVI OF SOpTUK Fg j----*s errno” 


10 ‘FUT ‘TOTyeIS ULOTF Coto Jo oouLISTCT “OP 
roneesccecccavers meee 1 GOO 10 10 10g ‘Sp 
reese) Q108 JOd TUYSOAIY JO 4809, [VIOT, “Ep 
; Avp rod zosoqey yous Aq poddoy Soren 4 

{OTD UGTA 2o purely 
cae eedenvenseoeusss Gripen lines tenese seeses rity Ag aceecencocascoonces OTIIEy | sserseseesssceses® OUTST aq {doy 10 89An0T Dupvowed JO OPO ‘Th 
ee ae ae rr sees" Kup tod o10v 


Powe ewrewerses ceeeessenens|sereseesasenssesess GIO} TeeeP eee eee eee eee rere eee eee TT) o10U # 


sta teeeeeeeeeeeee see csenna|seeewenererseeeeees guy £ |---} kup aod vor youo Aq pornd oovjang “op 
{,quoumn.gs 


eee eee puvy Ag aewewewennes “7 * puvy sg see mee wm mnee pay &g Terr rere rrree rrr) puvyy “ur WE. 10 puvy Aq ‘Surypad jo opoyt “62 


—— 
= 


CULTURE OF THE SUGAR BEET. 


200 


‘pucy Ag 
*19.0J9O JO 48U'T 


*pavy Ag 


“ATMEL Jo ysvT 


“pusy Ag 
“oun LL JO ISV'T 


‘ON 
‘eT$ S00 fsp100 

‘Surpurjd o1ojoq ysne 

‘sox 

*ULLOFIUN 40 NT 

*‘soTpOUL 08 

“th 

“pus Ag 

‘oun JO 4ST 


*syMO0 Og ‘SULMOTIv_T 


“ON 


‘90T10 JNq POMOTT 
aaa 
*SOTOUL g 
“BLST ‘19q0990 
8909040, 
9108 
“Surmoyd Ag 
‘sO 


“RIO 

*puLlAoT 

‘On TS 

‘spunod p 

0D avSng yoog oureyy 
*gooq vous jvproduy 


cv 


sconeescocseseespuoy Agi frrcccttrsttt ttre paw Ag |ovirteceetseesse pag Ag ferreseectesecees poy Ag | OE wt so pueq Aq ‘Sayrmud Jo opowt 


tet teeeesse=e* G7 1990}00 


wot eeee eeeeeeeeeees pana 


ee eeees Ayne 
sess sse-"--qU0UT 10d ZT$ 


peccicese'sisie sssain sym se py 


PEO TICE IS Cat aa 8 
Sonecc ree eAEm at bette Sg hr 
*SMOLING UL 
SpvoT TT ‘pvoids spvoy ZT 
sroncterercleinegae = aie SES = SOK 
pis te TE RSC = 2) 9)00 | 
AOr O[QNOp “UT ZT puE FG 
poseeeric= SS Oro LOL ce 
sstaeteasensueneoe= DIUET 
SS ae tobe 4 PUNE 


poAoLIny pure poMoIvyT 


Cate cen So hae 


Serene ne cute srelate areas re eh 


priaipiie ne age or OM OLEL. 
ae eee Se vers LIQOJO 
eee ecaee icis.e sae purl pos 
bebe ot Soot h mv jot 
Cr eee eo a oe ren RRL 
FOE SRO COSI OEE Gi nay 


PIO SIEI 1150) ATIOARLD | 
purtdg | 
Doan Pae hee ie pees ee ee 

SCOR RICICIOCICWON = ore CqKoyo Pe ayy 
"---09 avsng goog OULeTT 
“-""OD Joog IVSNY OULRIT | 


UP 


SSCOE OS TOC Maa ets (ult) 


Se te 


te te we eee meen wee ne 
ee ee 


Ph TOOLS igri sth fi 
Me eiPeeese == Oun TONS 


scocecceswes SmTIds OY} UL 
Teese Es Sates tenses BOX 
cueeseescs  SOTOUL OT 07 8 
Boncenee anise =a SOT OULTOS 
Heckinanicinpacecee Chg 
Patt oe ae ee, ee Ag 


ae ee UL EE 


PEE YEE E08 


ee 


Tere Seco ariel POT OUT 
eee OEE O USO 
aacine 8}99q OQO[S MOTO A 
ga bee tae en ae Et 9108 F 
Seite 2 s79="* TeINGB NT 
sox 


seeee POOLE CECE mei eu{0g fy 
telat ablete ai akeltsbaes 31.10 


fv 


OT 199073900 Jnoqy 
see ne peice 2c: 


«eecee alg tee pie ee 
| kep v8 og T$ 10 qyMOULe ges 


sens eneenesar-s- ney AG 
eneeeciee -""0g ArT IAG 


eee ee 


se neeeeeeees en ereree es ONT 


susscesse"-Ep100 § INOdY 
soo 77"* QInUvUL prvATAEg 


sete cree neeee SOTOUT 8 0} 9 
soneseaseneses----qga7 Se 


-—s*ee siaaielsisis sn sinaynreial ie 
Bia mealies Siete pepe eo (IU 8 
---- eT JO UIST pure Y4OT 


eee teeeeeceeeese eens og 


serene? ee ae ae SOTO 
Be enisiaicai eres Avy JO 4ST 
Ses ete" TLIOD JOOMG 
seem mmm em nen e108 F 


804 
"rot fTo! pURy UILOT Lavoyy 
op? egy Sse SET TR OECE 
Doce *-s°"-> gpunod 2] 


pi eR uel (ta Yq: 
setae eeeeneseee pany ka 


eee eee ed 


eee eee ee 


frerienerscosercle SOIR 


rensesens=eces-=-nirpy Ag 
see en we nene oun zo 4sv'T 


sor teeee sees eecereeee = ONT 


eee ee ee ee 


SRrnmninnirier rm arian===eita 
eS RE POO TO Ute e 
BS see i BOOS Dat 
wwe cnesncenaeeuns concn og 
BOSCO OCS OSOOg Tada, 
Re ee Avy jo ysu'T 


SoS asasassagsasacseBmee Dy 


La Bint a BOO ian, 
Sia at rte Avy 


ssinin.s socsnoeso=== BINNIE NT 
so 


“> pur, aow ‘ ureoy Apurg 
fain simsinint ses" puvldy | 


Seale aes eet CS 
gesiass's sein e---** spunod ), 


: Siugeds fyqonm Moy {yur $ Moy ‘TOTAL. 


j uommna48 


UlQSoAIVY, JO OUT, 
josodind Oy} 10F paotuoyduty Teroeds 
zo ‘soy ‘puey Aq fouop SuLuMUIgy SVM MOTT *LE 
SSS Snr Sees { SULMUTYY JO ySOO puB oye ‘9g 
vseeeeseee") SITAOY Paty} JO 4809 pus oyeq 
Pesnsers j SULAOT, PODS Jo 4800 pus OMLy, 
"4 yjuout to Avp Aq ‘SLOLOGRT yO soov AA 
ss") Avp 10d 1o10qRT you Aq pooy voiy 
occ eecconenas ermen« ¢ SUIOOH ISA MDgROL) * 


“heegg satel ‘pasn Mowao pu Tetoods JT ‘0g 


seesteeee j porjdde ornuvur [eye sv A, 


-*,0208 10d AjryUenh yey A UW pure ‘MoT AA, 
4 8do10 0} 09 porpdde oantieur o[Gv48 8B AL 
sesseeesese 4 8}002 OTT} TOOAJOq ODTLASTCE “EZ 
srerescesos-s EMOI Of} TOOMJOY OOTVISICT "ZZ 
ee seeneses safe ors , Suyguryd fo 4s09 
sresrsssss* jTfap co puvy Aq—jo poyjoyy 
PPPS SSEN ALT ERS ASST joyep ‘surguelg 
‘omes JO 4S00 PUL ‘Tos 04} 
jo uorzeredord jo suoryvaodo 297130 940 NT 
sabia fist Sif torres" 7 OTUs JO TIdoq 
“sree ee5 noXoTdume Surmoyd Tosqns sv Ay “9T 
j OULBS JO JSOD 
“singe vs =n * sem. seiesyenien =F OMREE JO UFASCT. -° 
Bosses a sescsss 4 SutaMoyd pwo99* Fo oumry, 
SSAA UR TES joaov aod ‘ames jo ys0p 
ewe ewe c wee eneeee-- ++--+-; ules Jo Yydoq. 
SILER ee seereres-s SUTMOT Say JO. OUILT, 
-----* s voX snoraord pury omer 10 doin 6 
scesteincinioincicies 4.8300q aeSus ur _poyuvyd volV ‘8 
7+") TVIOW AV IO [VaNyru OSvUIeIp OY} ST *y 
AAAS RSS eS Se { POUrIBIP [TOM JL ST “9 
j, WROT 10 
g 
P 


‘eyes ‘Kejo ‘omoysounry ‘pues {ros anod sy * 
j puULTAOCT 10 pury~dn—pyoy Jo uoTeO0T ° 
Sevsae san SPR ESS aeer Saney jos Jo JSON 'vE 
mes re cee Sis wesc j010v rod mMOS ApyUeN) *¢g 
4, OULUS JO GIINOG °Z 
yess sels sreesser=--7 MOS POIs JO PUL “T 


GP 


IP 


“‘ponuytoo—ANIVW NI QdOLTOO LEdd-YVONOs LO NOLLIGNOO 


sence eeeeeeeeeeceeeeeeneces Aayuo Jo zequn jy 
se 


201 


CULTURE OF THE SUGAR BEET. 


“‘popnuypour jou ormuryy } 


Goaee ai seeccisrerses----7 grosnd !so0jnjod JO ‘0 
i POUT Tet alae sere -p STOYSNG W109 JO “2 
OT [rae ct coc ersee== STOUR BIB) 10) 
, :oa0v aod plard os vIOAy 
a pack Rt ET alle --;s003}0d JO ‘9 
| Splaiatchnicthobe at chaldidlctaleleiedlel otal”: Ll lat dala elotcpaee ss eeie @e TEST - 41109 JO ‘9 
PPR EAPRERA SSSA ERAN TNT | POP aE Se hai ree SSE Spa See PS Sen oes eee th REER RE «oo ee Pa a D 
:o2ov aod sdoro Jo On(BA 
re sencscseccsee 1 SQ098]0C JO!" 
trd.| We Relea SL RE YET u109 77) 
06°66% } 408°SF ac Ree ceMnas heen OR TOR ladsaaskoneawattives ote") arama a3 a) 
2 ah at eee ‘ < :o10v tod oany{no JO 4SOF 
[92211 Dla a cae Fel taeneneewenseresereeennens| 1 GTOIO JO WOTJUVJOL ANOA UL S}OO JO OOV[T 
; O10¥ 
“spunod 9 07 Z |"-punod T ‘su09 07 ‘IOLA -|--ySnorqy ‘ur g¢ 07 g moa | 10d pork puv oz1s OSvAIAT ALOT]} gery Ad. 
ge = RESON he 11 | aan a nb -- “=|; sj00q dnod upausns Jo osvztootod yer AL 
j A gras ee Seraeciare "||P £2: R08i8° she Wie Sie Senne aS meee hae So, j peoy aod Avp sod Ayigueny 
“OR Wagea eg > Sl asap eaamatenee iets 22 apenas anes <7 >: § naan Pence PhS PARAS STE oi. 5 j poy STVUILUR FUT AL OT, 
Se buad whe weacawenaat gacteel secs Bhig Rei aa jSuIpoof JO OPOPL 
SE ates Co fo RR IE ot 1, OULLH JO ISON 
feet e eee cee n ecw e ence eee e| semana ce nce encscn ane ancenalenseecceeecersenmenes STA TISOLC JO OPOTT 
j 1oppoy w100 20 AVL YITAL 
eae ew nnainl| Asie ea sie eae en me sect cig" Nel rege SOT ++---| poreduroo sv OutvA SUIpooy poyPVUyySsoL 
eee ee een cw een nen ence |e eee c es ccnennans See Soe eae j WLIVE WO POLOATPOP 480) 
seeeeserorees Kroqovy oy ye dtnd Jo ood 
| seeeeeeeeees sees ss nouteyqo Moy ‘ding 
Sabrsre cee -,soqouo1y Suraudoead Jo ysory 


TOD Tg | ener ST aSARee ress Ogle 


eee eee eee a 


)'F +; Soy oud} UT poarosaid §}00q OLY 


sox 
Qh [ooo eoer se cccentenesae- 9g ss*=""5§190q JO UO} Lod POATODIL ODI 


“1109 TOD Cy | see ase seen reneesveerning 

; “£10 OUT 3 

0} z$ ‘MOT}L48 07 ae aod T$ | 1072-009 ‘xoqwAr Lq “AITO 
£10] 0UF 

WOIF OT ‘PVOTTI.A 0} soprar fF |--- ~~~ -A1OjOUF 07 SoLUr Zz |-*“pvoaprer utoay Soppur Fz, 

Ayah | PESn asia’ <= 8 Mes ee OTe 

"SOL. g |-""""°8""""*"10} T NOG VY 


“** "81 0FG'Z JO 10} 20d 


SL aT SI ITI A ali Tg seseeeesenes Tod rod 0g'Ts |"--""*7* m0} 10d 83099 Og dada 1\": eucrb ae Bestel | JO 480+) 
j Aaazouy 
aru Fz | 10 ‘sav ‘woryeys Mory dor Jo oOUvISHT 
FOF | as seneserrererens-s-" 483002 JO M0} 10d 
‘aio ph |oor ott, odov Aod Suyysoamwy JO 4809 [8}O,F 
we cee eens reste eeen eens [seer eeeeeeeceetecseececeas|seeeseeeeeeeeercereeeeesnel Kop Ked cosoquy yous q paddoy Ay aUN} 
SOTO j OFLUY, FTA 10 PUVI 
roe ie Fe AIRED ceca usecedst Mebei ited dccteess pury Aq | £q {sdo} 10 Saavoy SupAoutor JO OPOTT 
we cece esceneesssaas soe esesessecesenensscenans a seeE asec REEs <= O00 ~++4 ep r39d uvut [ove AQ, por QOBJAUNG 


sogriry [e222 eee eres eee oF 
"od0@ ¥ |-**++8-**""-spor exwnbe 7 


passe seems estere™ Te ersers-e5 4 G07 MOTT ° 


“G9 


“9 


‘OF 


“ch 
“bP 
‘SF 
‘OP 


“IP 
‘OP 


CULTURE OF THE SUGAR BEET. 


202 


"GZ 0} GT 1990990 
“‘puvy pu cox 


‘e$ {Tqsnsny 
‘Sup 10d 7 
"0108 


‘8$ 


‘purl 
‘Tysnsny 07 T Ane 
‘o1oe aod spunod 
008 faozIpyI0F OSprtq 
“oojg ‘suryuryd s0jpy 
*0s$ § AQueg 


"Oz 9800 £80 
*BOYOUL 9 07 ¢ 


9005 $3 


‘09° I$ ‘ poMorIey 
on 
$ 


"of 


“soyour g 


“MI0D 

“B010U Z 0} # mOA IT 
“Ten yze NT 

‘SO 


“MIvOT pues puv ArIO 
“puvla 

“oh 

‘spunod oT 

‘OD rBsng yoog ournyy 
“qooq redng 


og 


oe eee SOOO GaaenOlo ||"... OGedoluGg Ino y |""*"<" Loq0}0(): JO. OTpPPrpT |°°°"s*8 "sn" 8°* eres eee ases sagongceseceomesser ss FomsgArur JO COUNT, 


<9 psnenne mena tea Ker. treo e smh enh reer teT 


errr errr ree eee! “og -- 


ween we nem ns mew nee 


peeeee ee ees-S  NOG nh |< te - as oe Cae RAED: OMT; 


Avp aad | 


Pet Ate aot atte iS ae OO 
popupour Suyaaryy ‘g$ 


ears isles wee ae = ane oa 


ss *"""""nIvlT pus OsIO_L 
seers" 9 MP 07 9g OuUNL 


“09'L$ 
‘ssuq ft ‘Suyuyd yy 
ee ne Te 
ene em ems Bp109 Z 
nesteweestsser nnanes GQy 
worse sess" SOTDUT OT 0} F 
Be erieemeane ica an =" MO LLOOURE () SS 


sesso 582 == TTD PUBL 


oe ae a ae re orecr’ PUVy 
“YSTY SOTOUT g IO F WOT AA 


Be ceee ssn Sp109 g ynoqy 
“Zed ysoo fammuuvul o[quyg 
eee eS goToUr g Jnody 
searebanatnsdF7sbseaa ny 


eg See Sn ie ee aa ae eames ARTY TO STAD LIAL 


Seiasess* 55-2" NOMOLIEET 


es poacermeees. ! sss eekee se. 


peo eres asoA SoD UES 
peannananansn=--" 2a AGI 
Fe ait Se coal gee lease e108 = 
ee te SS el OEE, 
pti Gem RSS aaa CE AIO A 


pels see ie tee < "WOT OUOG 
COORG OSG COCE4 wa iT A 
cuneenwetiesmeimm ic) 
Bomcaneemsicsn is SOUTOUIeT: 
“"* 00 Joog avsng ony 


eer eee 


6D 


CeO eee eee eee $$ 
ae a siieire ee CLO LLL R 


pivere tee ae a, = oe Aan 
Pore eer een TU ITUTS NG 
eevee teen eee eee ee sean gg x 


PIII FOTOIOIGOSOOO A eile 
SOO 10 (8 Yay 
Eo RESP Re PA TARARS OATS 
*7s****-snmnod g ynoqy 
“*" 09 wesng yoog oureyy 


seeee 


SP 


ery puvy &g Se 


PODER OP OE OTE iii Taphle g 
eee we weet ee eam eee Good 


Veet testes eeenes eeees sone 
“"sp100 oT ‘Surids Ayre 
De he Sei GUT Ue 


oun f Joorpprurey} ynoq-y 


iaeineaneesecahiaes ns 1Ge 


Ripcdel ait © ee aoe oe ONT 


SOTOUrL G 
teereess> Surids ur Apug 
Wergsie eee tees °=" $100 

wee cece eee nees woee aioe 
Res Reiss") TULL YW 
DUOC OO ROOE AG ULM 


“== UIVOrT 
pa RS sorre-e= NTE MOT 
08's 
seenscasesssssisF pmo L 
“*- 09 avSng Joog oureyy 
cee prs ghee aaa qooq ausng 


Av 


eee s Stee ae TRL! OIA) 
verstrets AvyT JO OTPHN 
SEA Sah aE ~ U10f) 
BOCES ICC OIG N a ye 7 
he ee =si5 “2 >" “TRINA IN: 
roa Pee porene te es 


PEGI 7°" urvoy AvTD 
BOOBS BOOK OTH) Hal 


*=*** q90q avdug UvULIe+) 


ov 


josodind or} roy yuowoydurr [erods 
«0 ‘90q ‘puvy Aq fouop Surmu1y} sti AOFT 
jouraury} JO 4800 puv oyrq 
sorters") SuLA0T Palt{y JO9SOO puV oVVC 


- 44800 !TonuL MOT fgeaM {MOT f UOT AA 
jporpddy oanuvur TVIOyIpAV Sv AL 
40108 10 
,sdoz0 049 09 portdde ornneur o7q es SB AA 
Serge § 8002 OF} TOIMJOq SOaRySTCT 
“Torres F MOT OT} MOOMIO™ OOULISTCL 
esersaree sewers =< 'celis hy SUiaTa Cor asa) 


wrorrstte** pTTp Io puey Aq—Jo pomoyy 
Site ny to ea ae ee 4 97ep ‘OurlyURl ;’ 


;OUILS JO 4800 puv ‘[lOS OY 
jo uorvavdoid jo suorzerodo 19440 940 NT 
Oa eT recesses sss") OUMMS JO UIGocy 
----s""") noXoTdure SurMoyd [rosqus sv A, 


SES riers Sr saa {poUlwIp T[OAd 9I ST 
4 UIVOT 10 

‘oqeis ‘Aupo ‘omoysour; ‘pues Tos amoX sy 

“""; puRlAoyT 10 puvldn ‘ploy Jo woryTo0'T 

teeeceerresereess TOU Jod WMOS AIUEN() 

penieae ccoceccccccce=>* 1 OUIUS JO ODINOG 

oscuro seScp ese MMOs ods JO) PUL: 


Ajwuendb yey Ut pur ‘me A, * 


sininnioh {OUIBS JO SOD DE 


‘$ 
% 
“yt 


FOOEIO DS JOOS SOROS OTIS IOI Aha (a) jo rToqumm \T 


*‘penutyuoo—ANIVA FO WIOLTNO LAALAVONS TO NOILIGNOO 


203 » 


CULTURE OF THE SUGAR BEET. 


“spoqsnd OST 
“spoqsnd 09 
*BU0} GT 


“oLd 


“OL'86$ 


“spumod g 03 § 


"OL tt 


“og 


M10} 19d 830199 Gc), 
“SO[TUL g 


‘ors 


‘oro BE 


“pusy Ag 


pssst ie Set STOURNGLCCT. 


posse sels =>? STOQSNULOg 
FARRIS OOO 4) TAT 


===" (99BUIT}S9 STG) OLS 


vssee*= (QqvUITISO SIT) TZ 
“= (9JCUIIZSO SIG) Zzh 
“=** (94VUIT}89 SIT) 89° 19$ 


rereeesescees STOTIENG 00Z 


peintele seeeess* STOTISNG 0G 
Wteeeeeeeeeeeer= BO} BT 


Pt ASE fc} 


* ine ek? “""Ec$ 
PUG ATEC Sale 


ce ih hc ge ets Poe ORD 


awe 


ee ee 
i ages ged: 
See een Ain 


*s*"** sg7aqsnq ‘so0yujod IQ ‘0 
***-"-; sfaysnq !U109 JO “q 
ORR rai tS lg tel Deak Dio? Hic 01) ! sqjooq JO. “p 
:o20v tod pod ostL0A Vy 


tetc|eeeeeee senses ceecneeeneeeleceeeeenneeeeetereecaneags|sresseereeceerserer=ss sg0quI0d JQ) *9 


Oot ear snd {4109 JO ‘Q 
a as | en eee er Pe, ieee gee 


:e10v sod sdoro Jo onpwA 
ee see een ewan js00qujod JO i) 
paws sata wees 'v'e's2 av cieensa’s |> > Seisescneeeee terse <i 1100 JO) ‘@ 
bcle's’n sine v'e'w'ale's wlasicic'ciss watet'|psin's'ss/oaiin'e ab 210i ainee - 48]00q JQ “D 

:910¥ 10d O1ngjnNo Jo 480g 


PUSS Sin Was SWE Suess Ge sissee|seenneecesnncceuunccccsnee|nenutnsa\cnnassaccnsrcenss|-ccsesecsnsceecesceesesn=:|-4 doi9 To UOT}C}OLINOA Uy SJOON, JO-G0v] 7 


posse ess'e@ <= 710M tod. os’ T# 


*"soqTUr 9 
vwrr""S1000 0G 


wee ewe ene =""" goed 
Sais nie 2's s\8 10.0) Sawn ary ee ey y 


Oe eee ere ee ee 


EEN 


pecesranccnenoss nryn Kg 


ses he pee ERT ll te ET 


TER OOOO E TY T: 


OG rit GOFF) 0298 
actos canoes sense e nee TP 


p cnecee = >> SOLO Un apie 


+=+- oprtryy 
***"*910u UB Jo $ ynoq y 


Poe ata seriehecn PRC Ag 


wet teeeee see ee sense noe 


MEI Ri cahs As fT bs c$ 


Feenie= =~ <5 OFOU, 190 Oa TS 


see teem me ww wnne puey sg 


Seales joures Jo 4sog 
{ SUTALOSe1d Jo OpoyL 
4 TOppoj-w.109 10 AVI TILA 
srrcreeeeeer| Nommdut0d SB ON[VA SUIpsey pozeUrzSspy 
=°|)= = corer sees) OLIVE TO POLIATLOP JSOD 
pewsee ce ceeisisinaeecenesaa=>| vcr sescsean MOC TOud Tua uO MOOul a 


Fie ay Oe er ie aa od eee i eds Rp Is reac (Ch Nt ‘ding é 


rie Ves “7*-"-4 got OMeI} DULIvdeId Jo 480 

2a ee Cee eee ET a alee are? OULOLeANU Eye 

soeees* sROTOMOT) UL POATosard §300q O1V 

ff =* "77" 4 8j00q JO U0} Tod poatoood O11 

BA Os iis {SULIOATPOP JO SOK 
j ALOU 

renerccccccoccecrcosececes! 10 JIVYAL ‘WOI}v}S8 uoIy doi Jo oouvysiqE 

{8}OOL JO WO} LOT 

Sf ST jor0v rod Suysoarwy Jo 4800 {vy407, 

woeewerewowscccerecceceses ts Mupdod soLoquy youve Aq poddo} Aj1gMRN’) 
{Osta [ITA IO purq 

srrereee! q fsdo} 10 SOAUOT SUTAOULAT JO OPOTT 

wowceeenencercoeccccoeorcci---) Up Jad uvul youve Aq poynd oovjang 
{ jueurNAyS 

Cerewccocooeccrocoocsonrr | -Ul UM 10 puvyg Aq ‘Suryjnd jo opoyyr 


*s9 


“#9 


= 
= 
& 
9 
4 
< 
O 
=) 
I 
el 
ja} 
I 


CULTURE OF 


204 


—— sa 


“6T 9} OT 10G0700 


“pure 
‘os ‘oT oun 


‘oT$ 
‘o$ 


“pure 
*T ounp 
‘ord 
“ST 00F £8,05p11q319095 
"SOx 


‘seg ‘spi0o g ‘Surids uy 
‘SO 

"SOTOUL 8 

“Joy $3 

*S}90 0G 

THI 

“6L AVIT 


TS | 
‘ON 


"e¢ 

“SOTOUT OT 0} 8 

‘T Avy 

“$}011v0 pus at 
‘0108 

*[e1n 4B NT 

"soa 


“mUoy AZvTG 
‘purydQ 
‘09°T$ 
“spunod g 
-£uvui108 +) 
*‘qooq aesng 


¢¢ 


somsesconese=** 6 19010900 


"77777703 104090 IOIFV 


***"* 190900 JO OTPPHT 


seceeneereeerees puey hg [ecceeeeceecseees puwy Me [eeeeet ec eeeeo es puny dg 


egpeeiea ees CT AOL 


See ee ery 8 


Sassen se Aup cadTs 


ee agir a Ceprceogy 


Pia 2 PET 
Se ab Siar 0408 6 


soo gh {Suyueyd eLOFOq 
-*-ouBns UvIAnIEg ‘sox 


“Sp100 F ‘Sunuryd o10yoqr 
-- gg fornueu paes-asg 


SOTOULg 
eet eek soss59=""S9T0UL OT 
yaa i pc ay BS See 0g 1$ 


OT er C ERs 11814 | 
Soares een OT ABT 


"77 78}t199 og * {SUTMOLIV TT 


AC OS ARRIGO  Seaooe AO at 
ree Aaa) es SELES 
SP ere aie es en “- $1%0 


BA ES Sie Shee Sete ek OO & 
Le page Oe ag 


sox 


oe ence een eee -*-tavoy Arlo 
SSSI OCEEOIS Fry a) 
Se eee Ret Re ee eee ra 
sin=iainia se--ee-gprmnod Of 
“*- OF avsng Joog oulsyy 
seeerneee poos yooq-1wong 


vs 


‘poutjmoO—ONIVAN NI GYOLTOO LAA UVONS AO NOILLIGNOO 


“7 7***Zureoy Ur papujouy 
te eeee eee ~"e$ to Ane 
ane esr Sc ae Sta ATL p 


pomess =< => -O108, Ui fO # 
eww ewww wwe wwe CRORE ERO 
2 oo 
EO COR COOH NS 
oe ae OG ee 
‘sql 002 {8,eSptaq300319 


Sox 
‘910¥ 19d Sp109 OT JO OFVI 


qe! Suraord qSiy OLOJog 
Og$ 9800 ‘89x 
Sear SOTOUL g 
jae Soeomaas SS SOTO, 7 
ee eater ieee eect ah 
pavy Aq 
woresseses-Ge pu 73 AUT 


soerecse=sTh {SUTMOLIV]T 


dd ee re mee ee poe ONT 
SS pSces sess Reese SOs 
PIO Scone ease shOUOULG 
SO Baer YN 1 
SE Ee 0s T$ 
SISOS seacceneces ORO 
Seiae epless seco oso” OTR 
siresisersciess? == SOO) BOE 
pipe nits Sinise wieioricis 910U § 
SERIES OCEE [Binge NT 
SC ae 89 


spose sie rss ss =o OTRO TEAC) 
MED SR EE St pur[dg 
Oris 
Re oo ee EnOG, Jb 
“*" OD rvdng Joog oUIRpL 
siecisicis qooqd ivons TOUeL 


€¢ 


verers= Gg pUe FZ 1040799 


"*"""5 SUIQSOAILY, JO OUITT, 


josodind OU} Loy qyuoulo, dunt [eroeds 


coeccnie scene's == >° se Tar a LOmOdees puey Aq ! foUOp SULWMUIT} SUA MOTT “10 
pete ee ec eens sentence eens pimicier~ ter are Sse Sai aad SIE AS ie SUIUUIY JO JSOO pus ojVq ‘9g 
sense e cece eee ccc ce ere e neal ee BOSSE DOS (SG ehits ares ty | IOS Ks {Str80y paryy JO 4800 puv oye “cg 
cere ‘Ayn jo bean treseceeeers gk £07 oUNL |*""*""""Z0UI00Y pUODeS FO 4809 PUL OUI, “PE 

*pavog 
Fen AER, aod $}m99 cy pue ep sod syuoo ¢y |---4yjuour zo kep Aq ‘sroLoqey Jo sasvAA ‘Ee 
OID ESIC ISIC IY SEN) eell "bd (A lala tales ia o10u § |---* 5 Avp 19d JoL0oqey Yous Aq pooy vory “ze 

Agadoooodcac feesss gyreg [--22---- Sspgooseacma ns | ppanacconeeoganmacia jSU190Y ISA JO 4SOH ‘TE 
waste en eee eee ee ees Sone n elon ee SCO TOCIS RCT er can om (or 431 oqraosop ‘posn yuoure[dumr peigeds JT “0g 
seeeeeeee seceeee ysiea7is tes | PeorcmooSoaScerorraS puvE |>- >= j10JVAI[NO OSIOY 10 puvy Aq ouog °GZ 
esslcris Gini 10 oTPPHAL Malan eaetatan aa reak (2).00, 0 (et leith ote AR j SULN0Y 4S1y JO OULT, "83 

"9108 19d “cL Os fogeyd 
spunod ooo0'r ‘s,Ao[perg | -soyd ! ‘THtp Ut Suryuryg |""49800 fqonur Moy !4yvqyA MOT SUOT AA *2S 
va enaceenercees SHNSS ay ¢. | Poem oer Det Geo aSrenc (29, a | ac j pordde oinuvu [egy sum “9% 

"peg ‘ozov 19d 

Sp100 9 ‘Sutmopdysig yy [7777777 7" 7 -Q1d {Sp10o F |-*,orov rod AjryUUNd yey UT puw ‘ToT M “GZ 
vette eee ee eee eee SOK |occrtttttt ceo saq_ |; sdoro 07} 03 portdde oanuem o[qUIS SVAN “FZ 
T=>=="'§OTOULg 0} 9 MOLE |7*=-22=----- Soups. Ovgui-s >> oo j8}OOL 0G} WoIMJoq ooULISICE “EZ 
iclaistentetenieleitclsmiainas qooy z |----- we ee eee e eee eee nfessi2 POPEEoaaEcos jSAOL OY} WOOMJod OOULISICE *ZZ 
Peeeeecee--- oog Jod OTS |---7 °° ttn ROROI GS OO RRS anise jsurjaurd Jo 480) “TZ 
smAqGoaHGSSseCmeSceyryajap |S AoORASeRagcooa Gers Di} 2 C | Ree oer sTIIp Io puvy Aq—Jo powyoyL °0Z 
BOOS: AC TLE) (8) DL RIL. | RS ROR RIESE SEIRE A | ANTH | | [IX CDOS reese ORCS Fir h {op Saud “6T 

‘oto 10d 7 “et “aTILS OF} JO 4809 puv ‘[Los oT} 

! Suryjor pus SUPMOLIVAT ‘Suryney pue SuramoiivyZ | Jo uoryvavdoad Jo suoryrs9do 10430 OJON *gT 
ween eee ee cece eee eee nel ee TOS IO ISTE | II IY ICE 1 oie tel M3) 8) PaCS YG GROVE 
seeee APL OS ERECSE, SOOar Typ || POSOSOOO Oo SRSRCSS SCO (sp s7t77 77+ pofojdure Saraord [rosqns sv A, ‘OL 
oss rcsie Soe S55 (OTB IOCueKhe le an sic ie sicin ins aie ale lee er rith  aee ae ae aae oan eS OTe TOMsOn)) AG 
PISO LTIOUHS EL (a4 (Oh) (>| EEO IO O *TeSBOYOUR BACT SPs Tio.” “ieee aee jos Jo yydoq “pT 
dininsivizininie APT TOO DO ise oo =< RIOT TeABIA | oe acne == {Suropd puooes JO OWLT, “ET 
reise eee a oa ase ae ae gig psec mewces:e nlsel-l-cainl soci G® [ccc r oct ttt 7 goroe sod ‘guivs Jo 4801) “ZT 
pains ROUOUT OLOMekuiOm mn |e so ssn ercis= == -saromng || --2="=-= nelson “nee OEE (oT TL 
SHEEP SNAE SFE SNES TAvyy | ~~ "82st ‘10q0300 Jo yswy |-----7 ==" gBuTMord gsr Jo OWL, “OT 
Beeoe "777 ooqe Toy SJoog |owwre st rrts tts e MIO |orrsot gate vok snoraoid pur ous uo doig °G 
ceretare **-*-"-- 9798 UU JO % |-----**""*"*"-=="-- ero" & |---- - 48}00q Ivsus UL poyurld vory *g 
sess cecescenene TBYOU Gee peer ee ogee 2 [earner |° 7 > ZTeLoyryae 20 ne osvUIVIpP OF} ST *y 
hb honbeenoencberwsuace SoA |occccr oon: sect eeteee WOVAWE (cer com pea j poulvap [JOA II ST “9 

j ULLOT IO 
secrete cece secerens Kel [oosttt estes e----- ovo | ‘oqvys ‘Avo ‘omoysoumly ‘puvs [los amo sj °G 
cortesee creree poepMoT [ortttt ttt tees: pavpdg |'*-7 4 puedo] 10 puvpdn ‘prey jo worzeoo0T “pF 
sioqucKiSenigse Baste ei) | PODER GCORGRSoGReRooay Fai) | COSERO CREE SCONCE ys uci) age )UISIONG Wale 
seceeee seeeeeee spunod fT |---77708t 207 spunod pf |-*77"**- 77 "7777" 40208 Tod uMOS AQrYUNNY *g 

- 00 rzevdng yoog oul |-"" 0D TEsnG go0q oummypy |2s sa sso ses = omc joUlus Jo oomno0g °Z 
Jini es sicicaears good ong |--"*-*"--peos yoog-awsug |--7 7777777" ZWAAOS POS JO PULY “T 
2G Ig pomien sla chs nialcieisiedicici= see--* AITO JO Taq UN NT 


205 


CULTURE OF THE SUGAR BEET. 


"6107 ZT 
“oc$ 


“Poh 
“09$ 


"OL SL$ 


*e10% JOM smo} ZT 


"08° 
*8}1109 08 


‘ON 
‘ag 


“soTtur $z 
"GL'TS 
“GIS 
"BU0} 


OFT 
‘o10v UU JO F 


‘paul 


“81104 CT 


Resierstes a eU Piece tee nates ae AUB eRe 


rate eeeceeeenewneceecneees|scccaeeeeecec cesses agaTT 


Poe fname ae BP Lo 
Wasa tar raped: 


Se ee eee ee eed 


ee ee ee 


ch a ee ited bleh Tonal A aide arty! P6)" 


sererereesene-orog cod FH |--107 10d s}m90 Gy JnoqyW |*--**"-"-109 aod 8}U90 0g 
“goylt g |---pvoarpier worz soytun Fz 


“orov tod g& |--- mosvAs uO popror ‘zT$ 
cosocweserecssesewemaens<=*|-- AGP OL RMON ee ano, |" "== "20108 UB TOE 


cree eas ini anise aie ora 


Ste ie aati eee Hi 
Dee Sas al, cae aa oe OS Bo 


hisettiac sees ee 


se ceeerecssconseres agTTT 


$110} OT pork ‘spunod $f 


ee ew wwe ween eww ene 


Dea sw © aelevielnie seers emer 


pisicie’wel=ieinihib =I TOC e$ 


pest tpeinicl2 | 1s 


Sey CL a teas 


A Spoysnq ‘soogvjod JO ‘a 
jSpPysnq ‘W109 JO “a 
oescoswocess"*4 800) !8100q TO ‘0 
:o10v Jed ppork os vIOAW 
rs ~- ,seoyujod JO ‘0 
weeeeer',U109 JO a 
Bien cainaieias rrezesesees4 8300 JOB 
:o10v rad sdo1o Jo onTVA 
pees siisisinne <r ele ae , so0jvjod FO ‘0 
peeps ore. 5" 5s merci “"4, 109 JQ.‘ 
pieasinisicos sacra sce cartes =a OO= IO) 
:o10e tod ornyyno Jo 4s0D 
-4sdoi0 Jo Wor1ye}01 ANOA UL 8}99q JO OBL 
40108 
tod pork pur 0218 OSVIOAT ILO} ST FLT AL 


{8jzooq nod ULavsns Jo osv}MOD10d Fey AV 
treeereseens-p nyo cod Avp rod Apryuenty 
*-; poy S[TVUATUR FV OF, 
{HUTpooy FO opopL 
scccceensss** SO0IUS JO 9805 
sercccwecsonccresa- +1 STTAIOSOIA JO OPOPT 
jtoppoy-a.109 10 Avy TITAN 
poredutoo Sv onj[eA SuUrIpooy poyeurrzsoy 
srereeosswocs- = F TTICT WO, PALOATOP SOD 
sooseweseenes KIOVOVY OY} 4C A[nd Jo oog 
ie ae eee ee ae -- 4, poureyqo moy ‘ding 
soeeerermess squouod} sulredord JO y80D 
SUOl MOTT 
st"; SoTOUOI} UT poAroserd sy99q IW 
*48}00q Jo uo} aod poAtodoad ODL 
Pais coe weree ara PPULLOATTOD 10 TSO) 
; 3 ALOpORT 
Io ‘Frey Ad ‘MoTyeys UOT Coro Fo oouLysiqE 
{8001 IO U0} 197 
s-*-"*;) 9700 od GUySIAIVY, JO 4800 [vyoT, 
, kup sod zs10 qv] yous Aq poddoy Aqryuenty 
{OFT YFTA LO PUvT 


‘$9 


89 
29 
‘19 
09 
“69 
86 
“1g 
‘0G 
"GG 


“bg 
“69 
“eg 
“TS 
“0G 
“OP 
“SP 
“LP 
‘OF 


"GP 
‘bP 
“EP 
“CP 


Rae a eee aaa na nee lie See eee eee OT TOM |pososaneese ee = - OTe |sroveecereewreeseweonrrer | Kg fedoy TO SAABOL Ufa Colman Iie ky 


oresesstiocdeore- Kory aod § |--****-*+*="-970n aU JO ¢ |°-°°° ** 9100 WL JO F 


ewes 


4 ymoumn.14s 


ono ¢ |--- 4 Avp aod uvur qovo Aq poynd oorjang “Op 


scecccesseserees powy Ag |-o--oss-or eee" poem Ag joccecense"s<"=-° puum Ag iserseeeses="oeeees" paery | -ut ITM Jo pusy Aq Fopnd Jo epory "68 


=] 
<3) 
& 
—Q 
2 
5 
RD 
ea} 
jan) 
B 
fy 
(o) 
= 
a 
= 
=) 
oO 


206 


pusy Ag 


"ot for Ame 
‘Avp aod 1s 


“ot 


‘puey Ag 
“0g Ouns 


ON 


Sp100 0g ‘0% AvIV 
‘Sox 

*SOTPOUL 8 

"Jo0J Z 

(4) “oa$ 

“puvy Ag 

GT Av 


"I$ 


“eh 
"SOTPOUL G 
TRL 


*890]VJOT 
‘erov uv Jo F 
*[eanye jr 
“sO, 


‘mvoy, Apurg 

*paryd 9 

“091 

‘spunod 9 

‘OD Ivsng yoog oureyy 


*‘qooq Iesng 


69 


se eeeeeeeeeeeeeees © DUVET 


tee ne eee eeeeee sees = paep 


ied foul Jo oyeqdsoyg 
soreeees Surquvyd qe {sox 


esiewewe rams 100'9 


fine A 
Seve Sets? BEET ig AU 


Senn eres See 


ee ee ey 


srrsee scores GLAST ‘GT ABW 

See) ts 
“°° SOT]DUI g 
~* gust ‘Aja 
CoA ISOS Avy 
ee ae OPN 
77> (BINye NT 
eeetececeeeeeeeeene BOX 


**> urvoy Apurg 
Stee eee) Chi) 


SOTO N IIH spunod TT 


+eeeeeese*> 90 pure PULL 


eee eee eee wee esse enw esees LaPeer are Oe foune 


Pegresecwss Smokie ATU? 
seeerweeeenen ch foun 


Pe ee ee eae ees TOE 
a ae Fa Avi JO 4sev'T 


Rae sensesee = iss Sen ITBTT ACT 
‘ore aod 9g 


‘oT Ane 07 oun Jo 130Z 


eee ees eee tee ee ew eens 


seeee Oe we cee w tee e scent wwecetcnereseweesecesecece veweewcce= = Ken rod ore § 


coceseser== 9708 Lod (a°ss 
10}VAT}[ND puv voy oso] 


Se aidan ceeeies "79" QO 
"rrteeesss" QZ 07 GT oun 


Pe se ase tire set ee oe ee OC OT es ‘oroe 1od spunod 909 


te eeeeeeeeeeeeeseeeees ONT 
*SuraMold 
puooes puv ysiy Jojsy 
ssoo"" $9 fspL0d ZT 180A 
"7777" SOTOUT g 
sores ss" SOTOUT OF PUB CT 
tet teteeeeeee rere + DURE 
Be OD ar hy uc Aig 


--- FP [SOUL] fp POMOLIV]T 
757" SOOUL P 
SESS SS eso Sake: 80 
betatafestetsiuiala's se'siaiele'=i>m'ai ae 
Pap ocr easier tera. SOQOUTD 
BS ea mca eet as rag nae g Avy 
“-** Tlosqns Suypnyour ‘)$ 
Saas *"" SOT[OUL OT 
cae hg 8g 
--=""-g90}j0d pus ULOD 


eae tee et” Bp Pn: 
prckat alien ninietwierel-te'esi— A 


Sesieceseeses'aTyOT AGC) 
leleowwiesiewiy els'ete =O) 


see ce wwe eee ennns- OPTS 
hon apt lapac as teksten. spunod » 


“**-o9 rvsng Joog oureyy |*-*** +668 +++" AUVOLIOX 


"yoaq 


ivsns poaoidur s,ouv'y |---*"**"****-* goog avsng 


69 


s¢ 


: “TOZTTTY 
-Ioy oSpriqyo0jg sox 
“pos =“Spar09 
9 ‘Surmolvy o10syog 
Anfemeeniceeehesie wecrls 80K 


rorsresss="" STOUT OT 0} 8 
che sesie cies mma = SaTT OTN? 
FINS sstes2-=> gon aad of 
senate cree ener eee eee scan 
*--*> ABT FO WI0E 0} 490 


socseecres od SSUTMOIICT 


oistta pata hs) Sietnte iat eG) NY? 
BS SOB COOOD I IEE eh 
Ee Ee OO MEG 
ees Sea TA 


ocic’e dinieiesesincmsjivisse ss way 


“S819 pur ‘109 ‘s909R}0q 
Semana desc *7*-*- SoI0U Z 
pie ET Ca ihe 
weet eeeeen sees eeeeee BOR 


sreccesenerene spor AvIO 
sr eteeeeerer ess paid 
se ae 
teecereceessss- gpomod TT 


s"*""q90q IVdNS UBULIOL) 


josod.md oy} 107 yuomoy dum teroods 
sereecesecoscess-nuey Aq | 10 ‘oy ‘pury Aq ‘ouopsuraurqy sem MO “21g 


REeek ve Semen ese SeetaE eens ee POLTUIAY FO aU Pus Oley “Oe 
FOROSE BORK GGSDE ES Hired (aiff) | aeciC oC jSUL00T Paty} JO yso00 puv oeq “cE 
-so°od [57 OUNL POYSIULT |"-"°""""4SUL90T pWo9s Jo 4sood puv oUt, 
srreeeeess- yqtour rod gT$ |---4qyuoUt 10 Lup Aq ‘seroquy Jo SoSeM “ee 
-r-* 5 Aep aod 1oLoqry youve Aq pooy vary *Ze 
noone ese SfUeO GL FAO yo Be RI FSG JO ISO) “TE 
eee eee eeererhn br 4t oqriosep ‘posn yuomo,durt [eroeds JT “0g 
seeceseecrreceseenuey Ag |--"-"" 410} VATZINO OS10Y 10 puvy Aq ouog ‘Gz 
see ceeceeees eoome= ge Avy [ota "=" ="" PSuTOOT Vey FO OUI], “Sz 
-*-¢3'p$ ‘gsoo ‘spumod 00g |*" 49800 fTonur MOY ‘Fu ! MO SMO AA °2Z 
‘oyeydsoyd 
-zodus s,Ao[perq ‘sox 


srs"@h {SurmoTd o10jog 
“ysvopvorqd ‘sp100 g ‘soz 


srrrrees* spoTdde OINULUL [RIOYIPIV SEA “9Z 


“> ,0208 rod AqrUenh yey ur pue ‘oT AA 
48do10 04} 03 porydde ormuvul ofqvys SU AA “FZ 


seesenessse eras SOTOUT g |77 777°" ="" 4 8JOOL OF} WOOMJOq OOUVISTCT “EZ 
tosscessesseeces SONOUL PT [777778777777 FSMOI OY} WAOMIJOq OOMBISTC, ‘ZZ 
cemisiceesseninee=nenanggi| 92s s2 7 eto ee sreeeses Surguuyd Jo 4ySoN “Tz 


wseeeeeess= FTTtIp to pury Aq—jo poyjoyL 
Be Be Ore aires igre “-jo\ep ‘SurjyUL[_ "6T 
“OUIBS JO 4809 puv “Tlos OT4 
roeteceeeweceserrecresse= =| 19 TOT VIvdOId FO SMOTYVIOdO 10q}0 O40 NT 
Sisislsie'sie'nisiomimelere Stele pie eei=9)| Dee iste yal vide Ba" Beisls --s""* soumus Jo yydoq “LT 
teers eeenceserseerces ONT tss-s"*) noKOTdMe SUIMO]A TrOsqus BVAA “OT 


ite er rae Tre EL 
reeeteseeeereeeeeror KUTT 


srlejsis.ss(cicle'we/eSel-sceS Ogg or mn cr ts sneer torr eeee"" FOUIGS JO 480) “CT 
PalpetcesssscmsasoQOUOUPR ee wroesseeress soures Jo Tydoq “PL 
siececjeene'e ae esee te 6 Avyy |o77 77777777777 gSuTMOTA puodes Jo OUNTT, “ET 
iar oe aa ts te tach Sy halal gg oS St Soe ee eae jouov 10d OULvS JO 580) *ZT 
sgorrenesshsrosss SOTO a | <a er > Brera. ene jours jo ydoq “TL 


Sis aeiseceicnauesieisisy WRG Ty 
--sdrdinj pue 1100 JooMg 
==" O10B F 
stele scin cess == TTT aN 
tt eee eee eee eeeeren: BOR 


vet sreeeeescscees 4 SNTMOTE JSI FO OULY, 
*s--* savof snorAcid pury ous m0 dog “6 
sorters psj90q IVSNS UI poyuLtd vory “sg 
"> S]VLOYIGIV 10 [VINJLU OSVUIVAP OY} ST *L 
seeeee orsmeesoeses=== "1 NOUIBIP [[OA 41 ST °9 

g 

‘4 


j ULLOT 10 
‘oquys ‘Avpo ‘ouojsouny ‘pues jros'.mod st ° 


sreeerese=-TrBOT ATTOACIY 
"Tg PULTAOT Lo purvydn ‘poy Jo woryeo0T * 


reeeeeseeeeesees = pueda 


gies o's) are ain! ainin'ninleksiotani sete Ps |v Same Jers = is ele ety are joulNs JO ISON "nE 
Som isis TEN OM. OT AMO Ue Ilcasus ne-saancaisamesnn jorov tod wos AyyUBN’ “g 
""*"O avsng yoog oureyy |-"" "7" " coccoewsecees sOTIUS JO ODINOG °Z 


ssree" 990q IVINS OITA |" TTT ST" T" FWAOS Pos JO PUL “T 


4G 


OG ee eee srcccerceneerooeses KITA JO 1OQUINN 


*‘penuryuoo—ANIVI NI GYOLTOO LACE-UVNNsS TO NOLLIGNOO 


207 


CULTURE OF THE SUGAR BEET. 


‘pepnypouy you ommuvur o7q 749 » 


*spoTsnq 0g reer errr errr err rr (errr ene TT rere eee 
"S[SHBNGIGE |s<lS cr te crrssss s= = Ree 
*SO} OT |-- "rrr STOP §cL PP eeeesesstess SUP eE 


Perrrr eee re TPC ee errr ere ee eee 


ROSH PoS222s coco ss "Se Aca gnggm ie sess cessere neces 22° SOG e 


"Zab RRR OOH OEM EEE REE OE OEE os" 1¢$ 
SQ | Peace csecb os sesame Shean” |ss rcs osessessce* RSOIOGR 
«'09°26$ |*-"* (0y0[Au09 you) OL OFS |-77* TTT TT TTT OG'SPIS 


Se et ee 


*su0} gf ‘punod [ |-------- or0w rod smog Egy |--- vores tsetse 


eee eee eee ee 


"ad _-- F °° C8 sececseecrreserssrcicak 
‘mopaetl ge | -5 022 ooc5--s2 cr ocssemestrriececcercces: WO9. 100-6248 


IIIS STs Yn 1 
DTG |nn ne eccceneree nee eneeneeme-|-conerenmene gang sod OTB 


eee wwe mwas ae sgrcstercsscess. SSO} §% 


rec tteeteeeeeeeeeerewesesleecrereeense=s -BTOTIEN 0 


tteerestss-gpoqsnd oe 
tsersess> Q20y TOMiSU0} OF | "oer ss or rs oss °° SOPOT 


ee ee a os'Ted 


ee Gees 


Erp eeecorsrserlss SRI gGh css esseoceessrsotP sss es 


pespersepsssess sess -SQap ites refer ness caer? Siege 
soocspccterese>ceRePmetign Sis ts esr sincers ce oe Bene 
TESTSAe Stes eS SSS SS SIOM HEB TS F222 22S PSSr Slr OSHS 


streeeerees perorsng f soognqod JO ‘0 
ccceensebrisr- >= sSTOTENG {1100 JO ‘9 


“seBisneeumsr" PSP Ap SO? ISOC) 2 
:o10v tod pperd OStI0AW 
“"- gs00yujod JO 0 
set teeeteteeeeeereeeses= 11100 JO *Q 
OE eee JO” 
:ozov aod sdo1o Jo onye A. 
S2SEogse Sze Sie cae 4 800juj}0d JQ “9 
eth tab eld 11 (se Vet, 
SIETrssrsr sess oS srce ROOT pee 
20108 JOd OrNyTND JO SOD 


nee ese oom 


ee eee ee ee eee ee re ee oer rater meee 4 sdo10 JO WOT}VIOL ano Ur BJood JO 9ov[_q 


‘9108 190d 0108 
800} OT ‘prork ‘punod {| 10d su0z gt ‘ punod v jo ¥ 


40108 
rod ppork pur 0218 OSvIOAT INT} BI YVY AL 


csohesseecrscesescesteRgTslesasssss's queo 20d ZI 0} TT |; 8}00q anod UL IvTNsS Jo oSvZUI0I0d YeY AL 


wee wee wwe eee eee ee re 
ere er reer reer eer eee eee eer ay Pee ee er 
eee eer ee ere eer rs eee eee ee ee 


errr rere eee eee ee eee eee er er 


were Cee ene ew www nenne errr rrr rere eee ee 


582 wae Ping jproy aod Avp a9d AZUeN?) 
slide creereerosses 5 NOT STRUTT FTL OT, 
oon soe aa RN Gee ee See jSuUIpaey JO OpoyL 
Seorpesce os desees sae tmen d= FouIEs gOMBOG) 
steececcereecserono+s GUTAIOBOIA JO OPOTL 
,TOppoy-w109 IO Avy TATA 
porrduroo sv onyva Surpass poyeurysiy 
Fecrer ook e775? 5 ULIVT WO PALOAT[OP 980{) 


raesScSER=SaPharhinoase rs |= soosr'se =k eeseees ya ase "| 1. eee ae ~ ,Saoqous 0179 9B drnd jo oor 


See eee ee eee ee eee eee eee ee 


settee ewes see eee og [ecece eee ee renee 10} 10d cf 
--©.+--+- 104 aod 8ym00 gy |-*-7-*-* "7" oxOW aod ge 


“HOT}C}S WoIy SOTTUI g |-~- "TTT SopTUT ZY [r= wwe SOTLUT F |"--* WOWyLyS WAOIy SopraM Fg |---- +--+" 777" OTLUL OU 


roreseeeerss+ gon aod gig |r 77757677 ** or0e aod OTF 
pga cesbccscitsa= Sn ScerOpy | ascse * poynd 8U poddoy, 


“OFT Sn eo 28! SEES ts SSS PS PSS ks eases AR reser ss rrees Saat Owls mncisrss ofc *SS “ls ncaTramiiey 


toe ccc ween ne cwnscccencrcer|secccsossses* OTON TP jot 


SDAIN S¢ || PIO CTI TIE CH 0501) 2 8] RIGO CRITE 907) 3 
"QT 1940300 |-*-*" "~~ 19q0}0Q JO avy |--- sore TAGQOPO 


serecceese=e- Q70y UU JOE |<etees eee? LOU TR JO SE 
J T 


seeeeeeesereee==epmuy Mg [errs ttt tte ett pur Ag 
Seccesis Seo a7 LagOlo@i|.-s-°s" =. gid 8 Leq010O 


Dail aces ier sesarsy, jpourezqo soy ‘ding 
ick treats jsoyoucs}, Sutrvdoid Jo 4809 
Je@'span"9 SPmcae SEE Fee s7"""4 S00, MOTT 
7 ""* psoTOUOI} UL PoOAISord Syo0q OLY 
"=e" """ gsq90q JO WOZ Lod poalaood DOL 
sr°s8SeaeseseS - - sSULIOATpPIp JO SOD 
4 ALOPOVE 
10 ‘Fav ‘oTye4S UIOIy oro Jo 9ouLASICT 
OR ee ee ie 48}001 JO UO} LOG 
pO hal j010v 10d Surysoarvy JO 4809 7vyOT, 
kup sod zo10qxz yore Lq poddoy Ay uWeN’y 
joyTay TTA Lo paey 
Aq ‘sdoy oO Soave, SUTAOMAL JO OpoyT 
---, Ap aod weut yoo Aq porjud oovjang 
4 jue uns 
“UL WIAA IO puvy i) ‘Suryud jo opoyy 
UysoAIvY JO QUILT, 


sen nee eta eee een ecnnng 


“C9 


2) 


OF THE SUGAR BEET. 


CULTURE 


208 


“‘pusHy 
"63 1090700 POTSIaryL 


‘ooy pue pure 


‘eg Sqsnsny 

‘ep | ATM JO 4ST 

*prvoq pur ots 

“Spor 7g JuOoqy 

“e$ 

‘OOTOSIOT 8,][I909}90q 

“qd 

“OT 09g oun 

“OT$ 4800 § LOZ 
“OS PTI 

-49039 spunod oop ‘80x 

09% ‘orov sod sp109 ZT 

‘SOx 

“BOqOUr OT 03 8 


"e$ 
"T0g 
"or Avy 


"ep { SULMOIIe TT 


‘on 
“eh 

*SOTOUL ZT 

“Or Avy 

ae “eh 

2 ur CT 
‘Surids pure [[Vit 
‘SSU1d pue W10OD 
‘ouoe & 

*[RLN ZU NT 

‘sox 


“UINO'T 
*puryd a, 

‘On as 

“‘spmmod ZT ynoqy 

‘0D AwSNg Qoog oureypL 
700q IVONS OFIT AA 


£9 


SECCCUODE ICIS yoy) Ag 
pes ssite seer LOOT) 


Seetrnanne 3779.4 imp 
"iritrtttt ga'eg f0g oung 


eee ee 


poss ae ean eS OTOU uv jo z 


sortssos=*-GOUN LE Inoqy 
--§19°24 ys00 !spunod ocg 


---eyeyqdsoyd (Tx) {sox 
se abo eine Sp100 Fg ynoqy 
suryuryd e10joq ysnt fsx 
“22% "tres" ROTLOUL g 04 F 
Se cine ae S9QOUL 7G 
=" Feo'e$ 
“* puey Ag 
eee ewe meee OL ACT 


22292 -ONT 
pepe ween Trai Oo CaLe 


** S9TOUT 9 0} G 
“-Surids Apres 


seceeresrssecsses MBO 
purdy 
peg S222" OPES 
eeeeniass lacs spunod ) 
“-- OF rBsng yoog oureyy 


Se ee et 


v9 


PAR Sceeeises ses nat, sg 
7 SE pas yr zeqo}09 


ble 8 
“eg 
soeres"-5¢ fOUNL JO ySET 


es eS “act dina liad Aep aod 14 


rroreesssross COUN JO IST 
01$ 9800 “Sq 00g *S[[Up UL 
*LOZT 
-Tyloy OSpLiqyoorg fso 
*- dura ord erojoq prordg 
paeess "777" Ogg | Spaoo g 
aS 2 a EE eta >> SOMOS! 
st eceeetereeeeree ss agoy g 


teem erm meee enw nne- fad 


SOECOCECCECOCOOCE yruciepy.We 
paseeseseen=-G DUG GACTT 


ee ween tnedessen SPS ag 
PES ESES SS RE ERST ERO TOUT 


eee mw ewww wenn L AvT 
sessesceescnrss* S909R10g) 
ScestMrrressern=secOrgyry 


*[eanye Ny 


gitar tect RIEU ACS | eo 


“> puvpdg 
Percele Orth 
soe csesenessees-enrmod ) 


“-- of avSng yoog oureyy 


£9 


BESO OS SCOCE Ti iep Ig 
#7 *""""97 OF ET 10G0}0O 


‘rrottsess= pavod pun cig 
aes Pe FCO ORL Ato q 


PTA. oor ae aignte Ue iee ay org 


"775" * OIVATI[ND OSIOFL 
DOC OROCIONE 6T oun 


~- ge$ 9800 ‘spunod oog'T 


IOZITMA03 §8,Ao[pvrg sox 
SpSspers Tz$ 9800 sp.100 2 
“-Surguvpd ye ! sox 
sotteeeeeseseers gOUOUT g 
palettes tale ea goyout 0g 


PARC SRS SALES puvy Ag 
BISIPS AS SASS SIT SS Sapo 


“0S Ts 


ess22e8 “soqour L 
“6L8T ‘ABT !818T bees 
eT aeeseh as saeeeg 


snosaaesseascses eauOUPy, 
SL8T ‘Avr 


UINIpIPL 
etelie 08'c$ 
spunod pL 
“"" OO rBsng Joog OUI _L 
cigs <ciiger'se eS nae SUBTEOTS 


Na ea ea eg el ba 16 | “UT [ITAL 


“"="*"Qg puL OZ 19q0400 


sree" 9OT] puLyT 
toreeeoss- 57 DUB eg OUNL 


“soot Sqavd 1099xTJ ‘Ata 


“""" "81g pg puw gz oun 
procesnnenerss Avp aod T$ 
ie pba m ner ea a 
soscssceees ATagour ‘puree 
smscssescece ss ocey oune 


-oyettdsoyduodns § ‘sq, 00g 


-Suryurvyd so our ye $807 
eee es i Nc orate sok 
-**-910B Tod spi090 g 
*--" “golPOUL g 


eetcrcne Mase a ein 
ice ne ng oewers LLU 


seroeeeres LOTT JO OTPPLAL 


--****"SOTUT] ¢ POMOTIV]T 


srecctese> padi ur Ape 
sommorenee=*-f990q JUdIG 
settee terete reese 89.108 ¢ 


SPORE SIS Fee = [OLA Ne 
SOArroeslere-aseeSSE noi 


77> TROT 
* purlaor'yT 
ata OF ss 
unod ZT 0} OT 
ncsie(cie Auvuis0 +) 
es ae UvISOTIS 


4 quoumays 
Io puvy Aq ‘Sunud jo opopy 
Seca aaa e trrteer ss" 5 SUysoArVy JO OUILT, 

4 osodind oy} roy yuoworduit [eroods 
to‘s0y ‘puvy Aq ‘euop Surman sua MOF, 
eee *-"" "4 GUIMUIT} JO 4SOO puv oye 
“""""4 SU100T[ PAL} FO 980d pus oyeq 
***5 5ML00T] PUOIS Fo 4SOO PUL OUT, 
“--"qQu0w 10 Avp Aq ‘s1oroqel Jo sosu AL 
--+* 5 Aup rod ro10qry youe Aq pooy vrory 
So ese corer se jSUT90Y YSaAy JO ys0g 
"41 oqra2osep ‘posn qyuourlojdunt peroods FT 


“7="= 5 LOVATO OsLoy Lo puvy Aq ouocy * 


{ DUL90Y 4say Jo ourry, 
“749800 SONU MOT, ‘guy ! Moy ! MOT AA 


aaa jporpdde ornuvur [eroyiyae sv AA 
~"jor0v aod Aquuenb yey UL pe ‘tary A, 
jsdoro oy4 0} pordde ornueur ofqeqs sv Ay 
~sressneens-5 81001 OF} WOOO OOUBISICL 
sooeey j SMOL OF} TOOMJOY OOULYSICT 
saoeesersrentecs crrers- 5 Surgueyd Jo ys09 
FRR ERS S KS 5 {Tp 10 puvg Aq—Jo poyyopT 
joyep ‘Suayguclg 


jo woryvardoid Jo saorvaz9do JOY }0 030 pT 


ZO 


T9 


‘ponuytoo—ANIVA NI GYOLTINO LAGA-UVOAS AO NOLLIGNOO 


pase joules JO 4S0H, 
Cas jours jo Fydoq 
{SUTMoTd pwodes Fo OUILT, 
jours Jo yydeq 
4 Suraord ysay Jo oumry, 
4 savoh snoracid pury ours wo dorg 
jsqooq avdns ur poyuvyd vory 
“**";[VIOVTZA LO [VINIVU ODLVULLAP OY) ST 
peecerrresesersse ss crs j pouleap [Ar FI ST 
4 UOT 10 

‘ayers ‘Avpo ‘onojsounry ‘pus [Ios aod sy 

“*-;pUBLMOT 10 puvpdn ‘pray Jo WoRo0'T 


jo10v aod ‘ous Jo 4ys0Q ° 


PES SS SSS oF Tee ee 5 er 2, OWLS JO JSO/) “VE 


----on0v aod mMo0s AjryUEN’y 
jotius Jo 90an0g 
Sun cfersieeeiets sose+9-*-) WAMOS Pods JO PULSL 


‘§ 
xo 
aif 


Sata ln a aa Aaya Jo 1oq Un Ay 


209 


CULTURE OF THE SUGAR BEET. 


‘OJ BUITISS §.1OMOIY x 


a 


*810} OT 


“09% 
“cos 
‘08g 


‘oc$ 
“pod 
“OP 9LIS 


‘M109 10,V 


‘9108 10d sm04 gT 


*08°2$ 
‘TH 


‘ON 
"eg 


10} 10d 830199 9G 


*SOTIUL Z 
‘1 

‘O1$ 

‘spunod cg ynoqy 


‘OFTUEST 
‘spor 0g Jody 


acbessis¥ >is! SST eT SO 
popbepeiisnis= =) STO nan Cid 
eee we cee eeeeeenee 8009 PL 


woreeeeses GL bee 
pare Seances MOR 


voor Bye tog 
reais sieeve (eleisip ele o> aa GanGw 
eee eee eee “-""" op 6g$ 


Beas pees pit eg ae L8H ib 


co cperce css < TOP Iouee 


--=-To1yn}s wtosy soqtur Fe 


seteteseeeee ee sees: ony 
Stee -ooese=*- 9108 WB JO F 


og : 


See SEE hee ee | oe eae e foe SLO 


“nieisisie=\e'= 815167) STOTT ON (IN) 
DERE Riad thay ode kes $00} OZ |**°""" "77+ BTLO} OZ 04 OT 


Sccmbialse ee ma “= ===" S104 CT 


deroewte os (11) 


see ene ape tee HUSK 
“*" 09°89% 


ans os 11$ 
"0S TI$ 
Gio. pi erere sto pe maOe 


see eeecewene recon OTTO] OZ 
*yua0 aod ZT ynoqu 
veveneecerseeceseenseneees| qrgdor Auvdm0 avsng 


Dee or ae ated COUT 


eee eee eee eee eee eee ry 


“97 
‘doors ‘ours ‘8SM.090-TO IL 
Avy 1O W109 YN YALA 
; TCUTOLO NT 


Dee te eet ee ne ee eeeen een e teal eeeeeeeneeeeen taaameccccns|sceereneeecertensene BUTT 


eee eee eee ee eee ee eee eee eee eee 


ori 


eee ewe 4} 


See eee eee # oS cwee|conennns acnceccecrassceras|eccrecenerce-- 6 -S9ITAD (1G 
Sa oS ae ee Sell oe eso as. — oh ee --- £10, 9vF MOIy PVOL[ICY 


c¢$ |-"-"**spunod 0fz'zZ Loy o$ 
oS <OROBMOM IGHLG (to oo ee o10¥ rod GTg 


“*="TOIYeIS WOIy SOTLOL FT 
“pemetetane "= 89199 0G 
“0g L$ 


TRIN in 
seeesceesees> O108 UU JO 


tetera seeeereeeree> gry 


eee ee 


SNe aa es Se 
ROSIE IOC IOC (ait) 4 


soseeseeees-sgratsng £s8903vjod J~ 9 
“*--* ssfoqsnq !u109 JO “q 
scancciawesisssls\'sle= 1 TO “STOO 1): 0 
:o20u aad pporA osvIOAW 
jso0zvy}0d JO ‘9 
TSS GRe sicsices eee se eos ODT), 
(esis eSaie See ehls slays oN ao ers act) 
20108 rod sdo1o Jo on[va 
j800}u}0d JQ *9 
“""* gU109 JQ “9 
**=""4§300q JO ‘D 
20108 10 
jsdoro Jo WoryVjor anoA UI 8}90q Jo 9dUTq 
joroe 
dod ppord pur 0218 OSvIOAT ITOT} SI FUT AL 


aginst --*--* spvoq rod Avp sod ns 


eee ee eee ee § Pay STE Uop Ue. PRL ano 1, 


sooerecccserccscoress SUTAIOSIId JO OPO! 
j1Oppoy 100 oO ALY YT 

porvdutos sv onjraA Surposy poyeulrysiy 

sr rssesesesseens 1 OLIVE UO PALOAT[OP SOD 


srerrerern-s Kiojovz oy 4v drnd jo oor * 


eee ee ee 


4 poureyqo soy ‘ding 


sorresereens sagt oUdd} SULIvdoId JO 480K * 


{DOT MOTT 
--""""-; g9T0M0d} UL poArosaid $j00q 91 


-**"==* ssj90q Jo U0} JOd poAtooad ODI * 
PROSITE aie Oe ae serees> 4p KIQATTOP JO 4SOD ° 


j Atojouy 
Io ‘Javqas ‘woryV4s UOIy dor Jo oouRASICL 
BG 4, 8}001 JO U0} Jog 
pane * ,020t aod Suysoaavy JO 4809 [vjIO7, 
jAvep sod zaazoqey youve Aq poddog Aqryaeney 
foFUy WTAL 10 puvtty 
&q ‘sdoq 10 soavoy, SuIAoUIOI oe opolnt 
--- 4 4ep aed uvur yous Aq parnd ovousang 


OING{NO FO SOD ° 


j DULpooy JO Opoyy ° 
j OUIUS JO 4SOL * 


“9 


CULTURE OF THE SUGAR BEET. 


210 


puvy Aq 
"es ‘oT Apo 


‘gg foun 


‘9108 UB JO F 
G 


‘puvy Ag 
‘OT oung 


“og ! spunod 0¢z 
‘oyeqdsogd 
-iodns s,Aojperg ‘sox 


“Gag Sp.100 ¢ 
"SOx 
*SOTOUL 8 


*s}U00 0g !SUTMOIIeTT 


‘ON 
te 
*SOT[OUL J 
‘sandy 
“I$ 
*SOT[OUI 
TRA 
U.L0D 
‘e10u $ 


‘tuo, Apursg 
*puryd 
“0918 
*spunod p 
*AUBULIA+) 


goad IVSNS OFLT AL 


O04 


secesesess 9OT puL puvyT 


came eisivieict sais es £02 oun 
sos s* Kup tod s}ue0 oy 


sseeeee= OT ome ynOd Vy 
“08'G$ 
‘spunod 09% ‘S[[fp Uf 


“oul, Jo oyvydsoyd ‘sox 


ere "FS fsp100 g 
aaanaetibesarer eis sox 
POOR aS aa STOUT 8 
seecce scenes “so77° goog F oa 
pit ae wee ce vere LU 


"777" GLST ‘OT Av yuo y 


"77 83109 0g ! SULMOIIv]T 


oe a eee ST (od 
i cers’ SOTOUL ZT 
SOE IGSE (yeh s ANA ANE 
Serre teas veers gored 
Sea a2="-"-*"--SQ0DUE BT 
hese SLST ‘eT AvTT ynoqy 
BOC OO oa u10g 
AES SOS COR SION e1ou = 
FORT IASI IOC IGE yeangye 
settee ee eeeee ee eetee gag, 
see eeeeeeeee sees = TROT 

“"** TIM Opts 

“prone an cs 


spunod oT 
"7709 avsng yoo. Outen 
Stee eso cee qood Ivong 


69 


i tata tale Neti 00) 6 | &g 
eee tet ae Ge OL Say 


seenwecsesoos O% fon AINE 
alive evelatelers * Avp tod I$ 


OT oun 
“STIMp 
ur ‘oyeydsoyd 8, Aotprig 
“C6 01$ 
4soo ‘spunod 90g ‘sox 
‘O1DU 
aod spio0o 0g ‘Surads uy 
Seseemesae nies SOK 
Pood TPIS = ees" SIQOUT O 
ee ane: pees pres h OOOO 
a tee, Sa §yu090 ¢Z JNoCy 
Ee EE Te 


serseeeees UST ‘GT Youey 


= = "Tg 'S u1ivdoid jo ys09 


SOTOUL g 0} 9 


' SL8T ‘sony 
SSE.LY 


a10v § 


sot 


cewese “"* MILO] 9}BIS OUT 
purydp 
tte det rhea poy Ores 
~ spunod ZT ynoqy 
-: 09 IVHNG Joo OUlVy]T 


89 


teceressseosoees paeg Ag 


0S'T$ ‘Tony 
“parvog puv Avp aod +830 Gy, 
ney Se ---= Q10B 1B JO % 
Deis IS Nee so1ov Sf rod pT$ 


T Aue 
“LOZITAOZ OS PWIG390}S 


-*-ocg ‘spunod 90g ‘sax 


eS aoe we peo oa. ENOUC ILE, 


SoTOUl Og 
--+ gsarov $7 10d FH MnO Yy 


puvy Ag 


ewer cewesasweccas SL AVIV 
AISI OS I$ ‘SuUrMoLIUEyL 
lays oeteeee Sertee oeieee on 
Pate ahs ese ons 
GL8T ‘T Av 
-- oxov rod Gy 1g nog y 
reece Sota G INOG_ 
as " 8281 JO [RJ UL OFT 


a ae aly S004 192 
sare FL 
rpguay 
ae ee poeuleip.opa yy 


saie.sicisias scsi sis: mvoy AvIO 
oo See eg corse UBIO 
Wacney exe ieeen (ie 69 
spunod 9 
--- fuvuLie+y) pur oouviyy 


49 


scleieceacenisee™ eon a aarti 


Raph ie Sik er See *g ONTLe 
Pee eee eA INe 
Seer eee sees ne eee org 
slciein'sininie.e.S\=/e\einie --sqm100 G), 
=e sie sy nies ss 7) LLG ot 
ee oc es st:) 
Ve es.we 2 Salem mere puvy Ag 
eS eg DS mm LE 
ae oes ane sO he NOG) 
“LOZT[T} 


-10J OSplUqyo0j}g ‘sox 


"puooos g ¢ ‘4819 Sp.109 OT 
80x 
- SOTPOUI g 07 9 WOT 

"o*""": SOQOUl FZ 
9$ 
“pul, Ag 
ears Ale ee OSE a1 AUT 


ae roo 7d f SUTMOTIV]T 


9 AU 
eg 
SoTOUL g 
Z 19G0}O 
109 
O19¥ T 


sox 


wevo'T 
PUL MOT 
Se 09°e$ 
; spunod eg] 

“09 avSng Joog ouvyy 
“= 99uq IvoNg 


$9 


geod. and oy} OF quamey deat Teods 
o ‘voy ‘puey Aq t OUOp SULAUIY, SVM MOTT “Le 
| SUIMUITY JO 4SOd pur oyeq. “92 


“sr se"="" 4 SULQOY PAT} JO SOO pur ayeq “Gs 
io S { SUPIOT PMOVS Jo 4809 PUL CULT, “hE 
“77 §4WOUL Io Avp Aq ‘sdo1OqV] JO SOSVAL “ES 
j Avp aod ToLOgL] Yoo Aq pool voly “Ze 
woo RE STOO 4s JO 4SOD ‘TE 
---q7 oqItosep ‘posn yuomorzdurr [wroods FT “08 
cee j10}CAL}[US osLoY Lo pucy Aq oud “6% 
one ie ee ae oes ai jSUTOOY FSIy JO OWT, “gz 
j 3800 !TONUL MoT ‘4uITA ‘MOG UOT AA “LZ 
~---*--- p porjdde oIMULOL [eIOHI4FIV BEAL “9S 
--4, 9108 rod Ayyuenb qv UL pur ‘WoT A, “eZ 
; Sdoz9 oY} 03 portdde o1nUeUl o[GeIS SUA “FS 
Svein ene" j 8}OOL OY} WOOMJOQ OOULYSIC, “EZ 
bine j SMOLI OJ WOOMJON VOUVISI(T "ZS 
pir Paci jsuyurpd Jo ys0) “1g 
** UTIMp Jo puey Aq—Jo poyyW 02 
Seo eat joep ‘SuryUvt_ “6L 
‘OUIVS JO JSOO PUL ‘[IOS OT} 

Jo uoryervdoid jo suoieiodo 1oq40 0JON “ST 
BI Ee Sp eloie aay eo jours jo qdoq “LT 
Be aan , poXojdure Surmoyd [losqns svA\ “9 
rs I Oe ras ay jOUILS JO 4SOD “CT 
ava) lcletae sien iain-c seas - ,0ures Jo qIdoq “FL 
pee 7s shaeeaniia t puooes Jo OUTT, “ET 
sseiciein.sisis/eisie ----; 0208 dod ‘oures JO 4SOD "ZT 
IEEE COCR OME ERG Ao eiacn). jours jo yAQdoq “IT 
ass secretes o- 5) SurMOTd ISA JO OULLL, “OL 

RA Sr javof snoracid pur] ours 10 doxp x 


“777 gIVIOPHAv Jo Pornqva asvurerp ou} 8ST ° 


j UBOT IO 


‘oqeys | Avyo ‘owoysouny ‘pure [tos anoX sj * 
--- | puvTAOT Lo puvydn ‘prey Jo WoTyLZooT * 


6 
8 
L 
See eat j pouteap [To JEST “9 
g 
P 


joules JO SOD 'DE 
joaov aod uMos AVUen() “g 


Seen j, 9UIVS JO VDINOY °% 
sense ecceoes j WAOS poos JO puUly ‘TL 
octane seer eeeeeseeeeeeseee* Ke JO LOGUIN NT 


ee Ie eee ee ESE 


‘ponujyuoO—ANIVA NI GUNLINO Lada AvVOAsS AO NOILIGNOO 


211 


CULTURE OF THE SUGAR BEET. 


‘popNyout Jou FuTIOATpop JO 480 


‘e108 10d SiO} OT ieee 200 Gat Ree Sess ee a Uae teeeee=* IBOL FHV] SU0 BZ pkststtigletip ah Mattias NCO 


re www lee ewe wee wee PIECE N RT STITT NT TIEN lA h delle ttt tah tay 6) Ai 


COS EOI iryy4 PATO IA III HC Fe): Feb SATIS IT bi Ye eh ITE SOILS HSI {40 


- «- -- . -- hed TT EP AHL fy feta) 
sonia Saas 8.9 2S Oe alte MM HS III BAC LY py Nee ee eee ee a TPE PT toh tat UE AC sae oy fy re hE 


“OL 00$ 


sentence ectee eee seteereees|seeeeeeeneneeeeeeeessees|teeeeeeeeeeeeeeeenmogag [iret tts" gsoMOT OLD, 
‘e108 plod Sm0}z 
OL ‘spunod ¢g ofvisy 


-o10u od 80} PL | ****** Ot od BuO] ZT |°** 


--- to} rodl 1h 


rope ee ae See ee Ge “s*-*spanod ope 'z Loy Gh See a ee ee eGR a's EP 
P ‘or0v aod Gh aaa ses eso See ese eerie TOU Stoo 1 ane seis 92-0) COULOUL TE POCO iG in CI biG 


“soryun Fz 


“"MOTyUys UOAy O[LUT ¥ |**-* -WOWVIS UOIZ SoTTUT Zz |**** RAE} 00010) | elise Mateo se re \g aac} 
os seems SO a bee RT Ad A) ee ed “"" 841900 06 


were eee eee ee eee gt a CE NI I RIALS aE rae | serene ewwee Lidia carci 0) 1" 
es ret 9) 1 Ay Biv sew iepsis sia/a a Ms) EA 


at 
“Aup aod suoy ¢ 


“puny Ag i ee ee REE, tee ccceerweceeccassccasans|sencceressccnees DIGI Ag a Simsaralwistsles ReneS Dae, 
“OT TOQOJOG) |>-=-*- es sewens sence races -|n en eoe es aeneos O7 TAqOROQ |°*°""*°1040}00 JO OIPPIL |*-"-"*~"* 10q0900 Jo SUT 


ee wee wee TTI A IOI ITI (Mt s}i fi reer rrr rere eee errr eee ee eee eee eee ee eer ee ee 


SHKOTD SS SPUUOMIG ow ee 2) == one eee 
--|,8}00q 4NOAd UL Leds JO axujuooaod yet AL 


ee ero as te ne ee ie ere aera es (TRE RRULACI). Ips icoc v3 2 aa  APMOMR FRAO €8 Il” Ge alana hole, Gd Ma ee Wie cc SLO ee, fso0ynjod JO? 


: sreeeess- 7 BTOSNG $109 JO ‘9 

SII FOREFOOT OST Fy CO WATT J gt 0 Yan 
te1oR aod pporA oStIOAY 

sessbecsnsieseeesss** 4 B90R0]0d JO ‘9 

wet teteeeseeeeeeeeeeenes SI00 JQ “Q 

> 1th 4 ‘ “*"4spood JO “2 
:odov rod sdoio jo onyu A 

Peedi Coie -(flytlatitogg edu 

95s iss a SIM B iS alent ea eee LOBE 

i a ” 
:9a0¥ 10d oang[no JO 40H 

, sdoio Jo WOTye}01 ANOA UT 8}90q JO OOVLT 

j 9108 
rod ppord pure oz18 0dBIOAR ATO} BT FCT AL 


-- 4 poy aod Avp aod Spy OU; 
ASTI AA Hol} esp ucleeaen:pulhe ela 
ASE UM GiiS\Pie(B Bie Sai ea ES OUTPOST 10 OO: 
“-**"* J OUIBS JO JSON 
sorccceewonerereecs 1 SNTAIOBOId JO OPOTL 

{ loppoy-w.109 10 Av ALAR 
porvduoo sv on[vA Suppooy poywuinysop 


<siWisis's Se 1G (oat | eines cin sioe asia eiaicion Mecoe-s (Retro srr cer hae st ine, Demet ee neU A) 


~ ,Saoypouy og ye dyad Jo ooltg 
seseeeeereeeseoero= >) NgmTEIGO MOY ‘Otley 
sereeseerens pgotomody oULIBdord JO WOK) 
eee eee ee ee ee ee DMO, MOTT 
“e"="") SOYOUOT UT poArosoad Syood OLY 
4 8}o0q Jo W0Z 19d poAtoood OOLIg 
aes eee eee a DUO 40 FECL) 
4 Arojouy 
10 ‘Frwy ‘Woryes uLOTy Cord JO oouLySI(T 
Sassen hesanicaee seuss 1 SHOOT TO TOMMor 
-es""" pO200 Lod SUIBSOAIVY JO 4809 [CO T, 
j Avp aod sosoqeyt yous Aq poddoy Aqryaun(’y 
§ OFLU, WFLA 10 puVey 
fq ‘sdo} 10 SOAvoT DUAOWOA JO OpoPT 
--- up ood uvur youo Aq poynd oovjang 
j JuouINAys 
“UL YIM 10 puvg Aq ‘Suryjnd so opoyyT 
wsoeoeeccousnoncees pOuqsoareq JO OULL 


“99 


“e9 
69 


“19 
‘09 
“6S 
“89 
“LG 
“9g 
“Gg 


“Pa 
“6g 
‘6G 
‘19 
“0g 
“OP 
“SP 
“LP 
‘OP 


“oF 
AY 
“EP 
“OP 


Ly 
“OP 


“6E 
“88 


CULTURE OF THE SUGAR BEET. 


212 


ere ‘¢ Atmp |ooersssosct eg fToume |oe"s""7"* og TS f2g oun 


"ard ‘22 Ane 


*ar$ ‘ATV |"* ZIG 9809 fouNL Jo 4SeT |*---"* 
‘<up aod Tg |\Aep ced 839 ¢1, 0} 0g MOAT |*~" "~~ 
‘9.108 UB JO F veeteeese"*= gogtd [peutg |* 


‘o1ov rad 9¢ 


*IOJVATY[NO OSIOHL 

‘gg oun? 
*gTd ‘o10B 

aod ‘ogeydsoyqdiodng 
“‘spunod (og 

{Suruvyd Jo ory 4e ‘so X 


‘ocd {or0v 10d Spr0d OT 
“SUL 

-MO[d ptooes 1aqyv ‘sax 

“‘SOTIUT 8 07 9 

“SaTUT OF 

‘ove rod FH 

*puveH 

‘$6 AVN 
O10 

axod g$ 4800 ‘poMoseyy 


‘ON 
‘910R 10d og'e$ 
*SOqOUL 8 07 9 


*e10¥ 20d og'e$ 
*SOTPOUT 9 

"T AU 

“m109 

*e10B = 

“T0d 

"Soa 


mvOT AT[OAB I) 
*parydp 

“OF TS 

‘spunod 1 
“AuvULIOy 


Gh 


fayeatensaaiGho 


"Eek ‘9.108 


oat pas ae +B, 


~*“SOTOUL RZ 
eaeat selene 
-AeGaoascost “77> pueg Ag 
DO STIEOR ROSS (eh aca TAIN AD 


ee mete wwe ew www ewww aewne 


Fatal ese manatee (74 QUIT 34) 
RABE HOREOSSS OR CROCOOC =A y 


scceseecssee-Uroy Apues 
po somcissisinetccie purdg 
OF TS 
---spunod ) 
“OD aivsng Joo OUIv]T 
ae qooqg ivsug 


LZ 


teeereseeee see" -SITT90 GL 


“OPs ‘oTOB 


-- ganuvor pavd: Tae 


veeeeere== = -gQqOUTR 
= ~* SOIOUL 9Z 
ee T¢ 
pROC ORES pit oe 1a 
Eialevaisible)si=i= cn DoRen TWAGTN 


SSO SO SSG rhe NI 4 


*-goTOUlg 
Eine svusisini= ina TATA 
SERCO iClaporsiaierg\ 
sigicie'nicin oisisinie. se /=.© miei" OE eae 
see ceeeeees sees “Tenge Nt 


wot eeteeesen eee eres CONT 


SSRI 10) Ni 69) 


08 'c$ 
seer wee oe ee eee spunod fT 
--" OD avsng yoog oureyy 
aaa Sais “poos 4ooq, avsug 


£4 


“af or ones 
Avp sod 1¢ 


sro puey Ag (ta gt ets pri" (eh a aaa raeetamomteman! |i) 3 
“s""" 7 oun poomeULMIOY [-"" "tree OT ouNnL soecccencecs KET JO qSUT 


“DOD RCE iar nth aie 1 hie sie esmcsneresiesgecarsrcese|ss0ss*= ok 1800.8 pay 
‘oyeyd 
See ee eee ees S8"ONW [reseeeerscsecressss*---on |-soqd s,Aorpeig ‘sox 


aod spi0o 9 ‘s[lap uy | rod sproo of ‘stip uy |oxov aod ‘0 FZ ‘ezgT ‘Tad y 


CEN Pee tae 5 “"“8924. 
TTTITITITI TT SomOUT 8 07.9 
Bae eee soyout zz 
meee ww eee one 0g's$ 


rd puvy Agr 
sroceecess FT pus gt AVL 
0G'2e fo2 ‘SurMorIeyL 


“SOTPOUT OT 
“- 8L8T ‘1010390 
Gae$ 
ae aee <a a soT,OUL OL 


Jnie esis ce ==) QT, LOG0}00 
cece eee eee ee eee- a.109 


inetd ie pige S oe ee RELA 


pee ee *s--*> tavoy Apurg 
puryd 

seeeee eee ets gaia 
“---- spunod 
-*- 09 avSng yoo oulRyT 
emeeisiers poes yood uBUIIEx) 


Gh 


sheevnerss**""86 SO Ata 
Jseccesccers- TH for ATP 
SRERBOCAINICE CIS {oz oun 


sieinininn\siein iim BITTAO LCP 


‘gx0v aod o7$ 
{s][lIp ur fo.1ov uv jo Fug 


spunod 90g  e8pr1q 39035 


bate aie Rie = ah a: SoTOUL g 
SN oe me (210 (4X 09 OF2 0 


o$ 


BNO IIE RN IT whale) S| AIO s)sieleiain(Sisies=ricjesn.9 Se OMEN TO UGO OCT - 


wo eesessoess=4 SUIMUITT} JO 4800 pre oye “9g 
soreeeees =) SIIAOT, pally JO Soo puv oyrcy 
“"77*"""4 SUIBOT PMOIS JO 4800 pUw OUT], 
**"s3 q9T0N 10 Avp Aq ‘sioLoqvyt Jo s9ov A 
---* 4 Aep aod zo10qry yore Aq paog voly 

E j Suyooy 4S1y JO 1s0K * 
-*-qtoqraosop ‘posn yuomedut peroods Jy ‘or 
Sas" j1OJVAT]TNO OS1oy 10 puvy Aq ou0cy 
SS yal --fSuleoy 4svl Jo oulry, 


“"39800 fqonur Moy ‘gv ‘Moy ‘MOT AA 
ssrseee> s potTdde OINULUL [VIOVIZIV BB AL 
--;920 1od AztyueNb Yer UT pues ‘WoT AY 


4 8dox0 049 03 poridde o.nuvUt o[q B48 8B AA 
Be FeCUOC aE j8}OOL OY} WAVA\QOY VOURISICT * 
sabes {SMO 04} W99AJOQ OOTRISTCT 
jsurzuryd Jo 4809 
i Tp 10 puvy Aq—Jo porgeyy 
i i as ,99Rp ‘SulyUrytd 
“OTURS JO 4809 pur ‘108 9} 
unovivdeard Jo suorzerado 19q}0 9}0 NT 


jo 


j poXopdure Surmoyd [Iosqus sv Ay * 
3 joules JO JSON “CT 


Se SP eee soressseoses- 7 OmIBs JO Wdeq “FT 
Bes erage [ine Se ea {SurMord puooas Jo oMty, “SL 
PEDCLODOGS seeceeroesersns>> 49108 10d ‘OMIUS: JO ISON ‘ZI 
sieisis sisneenenic ces"; OUIUS PO MIAO “TL 
Sor 1 Avy srtrrsesesss SUTMO]d 4S JO VUILT, “OT 
i §0072}0q javoX snoraoad pury oures uo doiy “6 
== 9108 UY JO TeRTENe |-----7° "= 7 ,Sjooq avons ur poyuryd vory “g 
ae eee [eyguyay |--- yoy ae 10 [wIMgVU OovAIVIp O49 ST *L 
en eASOUNgal one ee i ag oe ** {| PIalGap [TOA FT ST “9 
j UIvOT 10 
NN ey mroy AvpQ | ‘ayes ‘Avpo ‘ouoysouny ‘puvs [IOs MOA ST “G 
--- puvjdg |-*> 4 purpAoy 10 purydn ‘pray Jo moyRoo0T “fF 
OSI ISLS GOCE OR shee = cee RLUSFORIRO() (208 
--- 919v OY} 07 Spunod pF |---"* Tene cea c es jozov aod umos AjyIQUENY “gE 
JOS Gg SUE O20 00 CCR IG| ORES SPOUT serseeers FQTIRS JO DINO *Z 
teresss*-pges yooq avong |--"""" ~~ sereteresso* 7 TEMOS poas JO PUL *T 
TZ “= )sie\cinis's snare SECS ig Arjyu9 Jo zaqun jy 


‘ponulyuoO—ANIVW NI GYNLTNO LAA AYHOSs 


JO NOILIGNOO 


213 


OF THE SUGAR BEET. 


CULTURE 


810} FoT$ 


09°38 
*30'09T$ 


"s110} F9T 


‘on 
“og 
*m10} aod eg" T¢ 


*BOTLUE g 
‘aT$ 


“Ost 
‘e108 uv Soa 


“pur 
"BT 10410900, 


*puvy Ag 


cones “rere "= STosNd OOT 
iooeessessess-gTaqend OSL 
FESO COO SIO vain 


sereses= GO'eTS 
PSSSSISS ATS RSS 88 TR 


-910¥ Jod suo} 0% ynOg! 


SEMGHIPAE A Neies estate sn oveiamiay 


aa -*-* 9108 rod gt 


sie Sisiewicin cieie eso = a FRG TION PT 
KPint rir nbpsceda@as WTA SI IS 


mae PE EES SMe rer NY 


225.05 P MOAR Mm SS PvP Pls heyy 4 


pipeinnie Mnasssinininn mr cOTTTeT 
Swi iehgkia> wee £ vere"-910U 


Scininisinisinie.oin.0.9. 9s <n rrr rretey: 
POS QOS OICEION Yan (21s [ult] Q) 


snasemesncensnes NITY &q 


‘OINUCUT O[ABIS Surpnyour JON x 


cette ee rene eee ee cee [ewe eee eee e eee n eee lene ener n nent eee n ene nne|ineeeeeeee “"gspoqsnq ‘so0quqod Jo ‘a 
on ee a ee a oe em ae ee ie eee blak aaa Tasha [AM td Bi cing Um od OE — = Neti Cp tly Sige | tld sat Nec i  ai i, S8pousng {m1090 JO a 
Rec boc donee: JSS" 565 BSSD See ns serene are aee s6 NCES SBE SSeSS GsarcSiacr tet [PMO eg pDOr CEE RAGE j, U0} !s30aq JO. “D 


:90108 1od ppors osvI0oAy 
igen sseccsernscs <= F SODIBION AH TO 


fallen eee See UO Tt). Gg. 


BIOTEC ODEO: i {81000 30 ‘D 
:oa0v aod sdow jo onqe A 


jso0pujod JO ‘0 

eee ee wwe ewww ewe eee wel OC fO SS SOO AOO CES CF SPRSSCVSSSHRMS)* 2 2 CeieL 40 ARO ES OAC 8S 5 OU. SR W109 JO a 

ttectereereeeeese ss Qorggg soeeee ss) #83894 0°90 
:o10v rod o1ny{No Jo ySOH 
,S8do19 Jo Woryvzor ANOA UT 8}99q JO ODUT 

40a0v 
iad pork pur 0218 OSRIOAG ITO] ST ICT AA 
Sis iS cs nisin inicisib jae inns mipteeiebe els IIIS CIGIT RT ITI 179) I CISA Ghat TICS CIC et jsjooq anos UL avdNs Jo OSezUOOIOd Jey AL 
: i pvoy sod Avp aod Aqiuuney 
oR oGS 4 poy S[TRUITUR ye OF, 
NI aN tall 4 HUIpooy JO 9poy, 
eee eee eg ,omUs Jo 480 
Wee Sea B ea S Sas Aes , SuLAdosoad Jo opoyy 
{1oppoy W109 20 Avy YQ 

porvdmoo sv onyea Surpooy poyeuirypsop 
EL yt I ) WILE TO poadoATpap 4SOH 
PREIS 4 Arojovy on} yv dpnd Jo oor 
a 4 poategqo Moy ‘diy 
sreeeteeeess pgQouol}, SULIBdoId JO ISO 
Pic cip ras premepacmes soars oi 525. aa Teak ia 
“ss"-") SOTMOA} UL poArosard Sj00q OLY 


Srloe Stes TeR cy { 8}yooq JO WO} 10d paatooad oo 
*--- 920 rod gg erov az0d Fy Be iat Ni {SULIATPP JO 48D 
{ ALOPOR 
10 ‘Freya ‘mOryVys woIy dor Jo 9ouNyST 
Se ey Oe ITER RIC ta i IE NI CAC eG IEC Uo SCY ei Iie ar ois IGE IIe vee sue cecse: Wt 5100110 Ul aay 
sad ‘ 
So Seeraturinnds o1ov 19d gf | -doy puw Surgnd azo0g gg |--- 7777-7 STS a pa {0100 10d SUTySOATLY JO 4800 [UO T, 
SRR SeeReReS SH GTO WG losescr css cise ss3ee™ see |ereeersesseeneeee--gagy F |; Kup aod aoroquy yous Xq poddoy AyyUNn?) 
{ OJOS, ITA 10 perp 
BROCE E IAIN: 9 oc, By eR Ne RAI E3101: el ee Rl RI I TA ojray | Aq ‘sdo7 10 SOAVO, SULAOWOL Jo OpOTT 
BOCOCO IODC CI B= ONOD Wd anos eats = Sea meeaem/a(6 == SI CIRIIOTO DE IAS “--9gou ¥ |---yAup sod usu yore Aq payrnd oorping 


) 8 MOUS 

“art WTA zo puvy Aq ‘surpnd jo opoyt 

Hibs heed SIT A | SUTJSOAILT JO OUT, 
josodaind oy xox guomoydunrr jwroods 

10 ‘ooy ‘puvy Aq fouop SuuU1yy BUA AOFT 


Be eR CLE opel iis TAN « ses° ssiov MERU AGL waaseineecsens Peso AST 
Piet) Spee OOO ION tess tas Ma GMOUUECOEl eno | Rh ABQOROG) 


teeeeeweseeeeres poy Ag te esenereeeeees> Dugg Ag seeeeeeessense=s pou Mg 


“G9 


“9 


“LE 


ors ‘ez oune 
“#$ 6g Atne 
od 


“THOT 
‘oun? JO (IGT 
“Gog 980D 


*‘soqsv Jo s[oYSNq OST 
“‘spaoo eT ‘Avy JO UIST 
‘sox 

*SOTOUL 9 

*SOTOUT BG 

“0S 1$ 

*puvy Ag 

“ABW JO UST 


*pomoreyy 


“ON 


"eh 
“‘BOTOUL g ynog V 


‘e108 T 
*ern4e jy 
‘SO 


‘UIBOT pus puLg 


CULTURE OF THE SUGAR BEET. 


*puvlMoT 
“e$ 
‘spunod cy 
*“puryyjoog 
*gooq arvsug 


os 


214 


5 **""= TOIVATIINI OSLOFT 
“Sep oso arte - oxov aod oz 
“LOZITIY 


-10f OSPIAqyo0yg ‘soz 


OINMLU PTO OUI SPIOO F 
ginko cI$ § Apaed ! sax 
See Mi Se SOqOUr OT 0} 8 


ee ewww eee seeseees o10v § 
in ieee ag imeaaa ONG 
eee ee. ees sox 


-Tlosqns Avo TILA WILOTT 


puvydq 
nee at 
*s*-spunod of 
sisi mae) iesng qoog oureyy 


‘ponulyw0og9—q 


**-Surs0q pg Ur pepnypouy 
ee T1$¢ 


“= of f6z oun Le 
ere Avp aod i$ ODvLOA VY 


‘Te}our 

4ooqs Jo opin ‘padeys A 

“** siaqgno ongiT € fyjoq 

coinage oa OT OTN InoGC Wy 

“qMsor poos : og *sqT 002 
*1OZL 

[rez yooq OSpraqyo0}g 
‘OI 

fsp100 $ ynoqe. ‘T[LIp Uy 

aootd 010 UG 

Soqoul g 0} 9 


Joy Z 
e1ov rod ag‘eg 
=" " JOMOS-PULT, 8,109.10 NT 
AV FO HIVE OF YY03 MOAT 
"O.10R 
aod 7 fom ‘SUT MOLVA 


Tr oerecses9- AST &t OUTS 
saccess-"" o70R TOM OG es 
SOTOUL FT OF} ZI OOVIOAY 
02 AvIn ynoqy 
s00}0j}0d pur ‘a109 ‘sdoyT 
[[v Ur saz08 g 
“> [UMyCU T ![VloyTyar T 
Sse ge’ so sae sien ses ATR 


Avjo pur ‘{yoarars ‘Kpuarg 
*puvtdn pure ut0y 

fsa00rd quoleyip £ 
08°$ 
Hsvigrecinwelciner: spunod FL 
-*- OD rvsng Joog ouILypL 
“7 URULIexy) pur Yous. 


Sz 


*--- 910 rad c¢ ‘oz oun 
-ozov rod F$ ‘OT ysnSny 


SITY *---9198 rod $$ 
s-eceeero--naTOU Jed FTF 
A Nag -- Avp 10d 
asses ass FOU GUIS 


---9108 rod spi0o § {SOX 
eisisicic SECA ITTIY =] (4189 


PnSisisineeieis sisisinis SOYOUL FZ 
erov ad ef 
EC ROSES sine puvy Aq 

“9g ACT 


-e10e aod gf ! SUIMOLIe TT 


ing 
$$ 


‘AUT 
e10v aod cg 
patie ica elie SITOUL B 
AVIV 
§909v}0q 
e10v TL JO + 
[eangen 
S80 


se ceee cc eeeeee- mor Avo 


. 
’ 
. 
. 
' 
. 
. 
' 
‘ 
' 
. 
. 


“>> pULLMO'T 
0g°e$ 
* 0108 aod spunod pL 


"9.108 
19d 9$4800 ‘AINE yO 4SeT 
PEPPE PS e1ov 19d s}U90 Cy 

ee eee age O10U 1B JO 
aseees s--+----or3e aad o¢ 


“== eT 4800 forov rod 
“SQ1 009 * 8, Ao[pvag, sox 


SoTOUL 9 
"MOL PZ 

qooy §Z ‘MOI 4ST Y00J i 

9 

puvy Ag 

7759" (9gRT 007) Og ABTT 
"8300 CL) 

‘ ATYSno1074 peao1e yy 


iSocascess snmsicenien'si aGaTd 
i ae aes errr" SoTOUl g 


ee es ener 82 AVI 
pois cise OCIA OOS tha | 
e10v Uv JO F 
~[CANYV AT 
SDSS CARERS AGS Sar 80% 


Acie ae Eline Bae OPEL OF 1$ 
spunod ) 


"** OD ABS yor OULLPT 
SOO nt qooq avsng 


hh 


9k 


wrrrintt srs sg suraarg4 Jo 4800 pus oyeq 
ssereseeoss SUIQOT palyy JO Js00 puB oyvq 


vores s5 SULOOY pu09e8 Jo 4S09 puv ormTy, 
“** gyyTow 10 Avp Aq ‘s19L0qLT Jo SIGUA, 
“tiered jAvp sod Je1oqey ove Aq pooy vory 
o2 Sehr eee eee jOuLooy ysug so JsoQ 


"491 oqt1osap ‘posn yuomoydant [vroads JT 
"777 g109BATZNO ES1Oy LO puLy Aq ouog 


"49800 ‘YQonuL Moy ‘QRqA\ ‘Moy f do AY 
srrreeess spartdde olnieUl [ROI Sv A, 


--,0r0R rod Aquenb yey UL puv ‘weg A, 
-48do.10 049 09 portdde onuentoyqrys sv A\ 
CSSA eee {8J001'0q} WovMjoq oourjzsiqy 


“Toot gSMOT OT} TAAAqoq OoUTySTCL 
goutjaryd Ju ysog 
iTIstp 10 puvy Aq—Jjo poyyeN 
jo9ep ‘ouryUrlg 


‘OUILS JO SOD PUL [LOS OT} 

jo uorvaedorid jo suoyuzado IOY}O 910 N 
LAM RR Pe jourrs Jo qydeq 
*;pofoydure Surmoyd [Losqns sv Ay 


n't Sees Sas as gots Jo yydaq 
CPST St ERs jourmold PUO9s JO OUITT, 


Oe *--- ;9208 Jad ‘omes Jo 1809 
Spee s SeESES ycurmord 48. Ly JO OaLy, 
javoXk snoraoid 1 puvy omes U0 dorg 
Oe Tl ede 48J00q 1vSns UL L poqueyd VOL 
“"* f]VIOUAV 10 [VANJVU OSVULAp OT} ST 
: j pouleip [JOM II ST 
j UIROT 10 
‘oars ‘Avo ‘ouoysounly ‘pus [Ios anod sy 


“** spUvyTAoT 10 puvydn ‘ploy Jo woryRoo'T 


NIVW NI GUNLTNO LAGA-AVNAS AO NOILIGNOO 


{su1804 Asay Jo ony, 


jOULUS JO 4SO * 


ae, 


joules Jo yson'nE 


SRO DOC Cr SS ---";o920t tod uaos Aqiuend “¢ 
PCUCRD PROS SKS ca SORCG jommes Jo o01n0g *2 
sce ssp esse cnape ae i> >) IMO spOOsO.pULy 
snigia.siain Selec sais sai-sicia\~'* *--* £IZWO JO IOQUIN|T 


215 


CULTURE OF THE SUGAR BEET. 


“BLOTISN, 008 
“8110} GT 


“06% 
“oI 


«09°60 


#10} BT 0} OT 


10} 10d gh 


“m0} dod ByU90 gz JNOdY 


10} 29d og 
‘orov Lod gh 


"HOLLIS WOLF O[TAL T 


“ol 
‘o10v aU JO 


‘o10v WU JO i 


“puny Ag 
"9% LOQ0}OO 


teen ee etree sees 810 ZT 


Basa Sies ainie:e/e]¢’ai Sem eee ee 


setae eee sees see BO} ZT 


Teer T eee eee 


- “of 


settee nee e ey -orov aod Bh 


*** ofrur @ Jo EL 


Wee eeeeeeeeneeseees OUTITYT 


seeeese"* 1990100 JO NUT 


*OINULUE O[L4s SUPNOUT FON » 


teeeeeeeeeeees groysnd Of 
Joes queen esse © TST ET Y 
“o1oe 20d 810} OT 


Sag Wd eee wnat he ae ines Bit 
‘$ 


tt Eee CTI a Aad 61 


“°° TLB 


ORI et a CCN alae 


settee tener ee eees Qonp yd 


EDISTO F 4 (oj Wy 612289. 


10} 20d *840 Gg) 07. 0G ULOAIT 
ie aeks LOPULM [LV 
“O.1V OTMOS fOUTUL JO OO NY 

enero 


‘sess * 110} cod s]U9 0g 


ta eccewanarerocensess ord 
Pees se eee  SLOF Ee LOG 


st eeeeeeeeeeee sees OnTITyy 
*-"""* O10U Uv JO F UOg VY 


teeeeeeeeeeee es pam Coy 
“==> FOqOJOO UL Yoo ps 


Ee eee ee OE 


Cee oct CaN Aenea Pepe dsiccee ss ues One 


~ Cah 


Terre ere eee eee ee org 
ssae'viciviciacee enaisey Ring 


“*-"9100 10d S10} OT 


treseeroeseres-t799 Jal of 
teecceeesseeee-IQ} Jod 1¢ 


OAT AIC ISIN [hia 0 A 
weenene$sos-Q709 ZOCiOTR 
*-Aup tod sao} % 


teens eeeeees ee ees OTTITy 
weeeeeeees kop todeues 


STB AY del elle ected ants TB) 141.5) 
pecsccenacacce ZI LIGOPO 


‘ooy puu puvy Agr “Nad IESE TCISD 1} oho i ( OME EA ICT EE event igri a ( Ree ek ee ae a) 


teeeeereeeees BOS CAL | 777 gspoysng fso0jrqzod JO ‘9 

“** STOTISNG 09 pspoysng ! W109 IO “a 

SCTIICE eCII ESS" 0(6)00 | AA Mel lata ho Coy MRL ATTN Bh hm Ye 
ratou aod ppord ostI9AW 

«oOo OWE! et aaa Maes peers | SROIIOU TG! uo 


te ile S i dlltalasstoblal WET 9 
:oaon aod sdo.10 Jo ony A 
anendasneevecscos’ iguiemmylncresteeess 72 2ets 65) sO eEmeD 
magy [occetstteestetcess ses 51090 TO “¢ 
pL OU COOL RJ o etre se" 48900 JO “/p 
:o10v aod OAN}[NO JO SOD 
seeeeeceneeereeeeewessnnnsl-/ 87019 JO MOLUJOL ANOA UL S}OO JO OV 
40.10% 
rod ppord pur 0218 OSVAOAY LOY SL FET AL 
‘, 8jooq anos uLredns Jo OSeyMOOLOd Foy AL 
sereeseseesso gor aod Avp aod Aqraen 
“ss "s POF S[PRUUITY FEIT AX OT, 
JOUIpPoOy JO OpPOTT 
* JOURS JO 4SO/) 
settee eee en eee e nese eenees|ssereeeesessesocess 1 OTTATOBOd JO OPO 
| Loppoy W109 10 AVY TITAS 
poavdur109 sv on[ea Surpooy popyeulnysoy 
veeseeserers == FULIDE TO PULOATLIP 4BO/) 
sy kaoqouz oy yu dpnd jo oor 
teers ewerer esse ppomEIqo MOT [Ng 
jsorouor) Surudoad yo 480/) 
ween TEAL ET Wr fo (34 AOTT 
“sess gOqOMOL) UL PoArosord SJo0q OLY 
sete es pROaq JO HO} AO POATODOL OOTTT 
sree remmescccenscoese: I FMOATTOP JO 490 
jALOPOUT 
10 ‘Favrp ‘roryeys wo Coro Jo OOUMLSL(T 
sv eecwaensccecesooseres AAOOL JO MO} lO 
jo1ov dod SuySoarvrl JO 4809 [L}OT, 
|, up aod aocoqny rove Aq poddoy Cqrpeundy 
JOJO, YIPAL LO puvy 
Aq {sdoq 10 BOAVOT BUTAOUOL FO OPOT 
--- 4 dup aod avur yous Aq porpad ooujing 
,CouNn.Lys 
veeeeeeeeeseeess noun Key | Up qgTA ao puvy Aq ‘Surypul Jo poly 
=** 19QOJOG JO 4SU'T | * recs seeess  HUQGOAINT JO OUT, 
osodand on) roy uoumoyduny petoods 
teeter ese eeeeeeserereeeees! ro ‘vo ‘pavg Aq fOUop HUM BUA MOTT 


RGSsRe as Pee ee eee CORON 


“ur §z 09 § ‘ozrs {sm07 9 


ee eee eee 


m1OTy 
O28 PVOATV.A WUOAZ BOLT p 


reeroesso700 TU JO F 


“99 


CULTURE OF THE SUGAR BEET. 


216 


“PG 19407009 


“pury 

‘oo'a$ {9g our 
“og SFT ysnony 
“pS 'g Ane 


‘e108 ¢ 


tS 


“purl 
“or Aqne | 


0z$ forov rod spunod 008 
"Poh 4809 $ SOX 

‘Sp100 g 

‘sox 

“SOOM g 


“891190 0g ‘ POMOLIVY [TF AL 
*SOTOUL 9 
"SOA 

‘er10v 10d ch 
*SOTPOUL J 
“oT Avy 

eo 

*SOTOUL 9 
*I9QUIIAO NT 
*800}UJOT 
‘a10e $ 
*[BInye AT 
‘SO 


TIvO'T 
*puryd a, 

“09°18 

*spunod g 

O02 rvSng yoo oureyy 
*yo0q avsng 


cs 


seteeeeeeeeee sees: DUTT 
t2055""*" 1940300 JO 4SV'T 


eer ~- puvy Ag 


* YS] SOTpOUT Z qnoqy 
"SUA YS] CLOT A 103904 g 
syooq ‘qsy Jo spoysnq cE 


sox 
‘zoe rod #p109 OT ‘Suradg 
Ee Oe OR 
-* SoU FZ 
chaerncet 8$ 
fee Use 


eee ee ae 0z Avi 


Pesea nosed ag UUMOIIE Fy 


x aya, T 


Sderesss ses 27S RIGOL AG) 
tetecsss 2° poyeaopy 
06'1$ 
----"spunod 9 
“-- 09 avsng qod OULETT 


seececeeseseeres naey Ket 
soos se= == BET 72 1eq0100 


puvy Ag 
reece eeeeesss-=-gatta9 Og 


9 oun 


---- ogeqdsoyd s,Aorprag, 
pinicisie= sh ‘spunod 0g ‘SOX 
91s * se RLOUnY, 


SS DOOOOOD SOS s*--- oT Avy 


---* Surmoarvy Avp v jo 7 


crecsrets LOY TITAN 
crreeeessesess TT T9q039Q 


pavy Aq 
~-s7m00 9¢ ‘g Ane ynoqy 


"77" OG TS fog ouNL 
qyuou sod iat 


IOJCAT}[NO OSIOFT 
oT oun 
‘c$ ‘oroe § 10d 

‘aqvydsoyd puvprequng 
spunod oot ! S[[L-tp Uy ‘sax 
9T$ ‘g8voprorq preidg 
“> -910B $ 03 Spl00 F ! Sa 
SoToul 8 0} 9 
--> goTOUl gT ynoqy 


seteeeeeee sees on [itteceee ete teeec eee eeee 
ssesisis POR DRO RC DPS ORAS Li | OSICRIG PARI ey 149 (216 bial eft 
Sreieecinisleisiersi=io\s. SoOTPOUL OT saqOUl g Jnuq Ww 
BES SOA SSODCAD HOD Sd or Avyy Avy Jo wy, 
DR ORG OMEGA u101) -- onRqquyo 
pases --910v Uv JO F --"--910v Ue 
FSO QOCS >> TING NT SSSR IOC a ya yaqu hays 
Bie lateeYat aaiainievalater tas oe BOX [cree s tte SOx 
7>"> mao, Avjo pur puwg |----°:-- posses tuvoyT AvtO 
STIDRO SIAC TEG CSTD [ONOuT sess se sree puLlaoT 
aeregrr oe? spss eee |sresstiorr1s5522 sanOgiag 
Se eee ne aos be spunod Oil aeeoes giov aad spunod FT 
soscttcess*- on ‘pueyiog |-"- oj avsng yor vulvyy 
SOOO NAOT ALT=) 10 (Fos CAS) Man el gee a EE 


£8 


ZS 


puvy Ag 
“7755 "19QGOJOO JO 4SV'TL 


=~ 2=- > DUB AG 
SuUIIOY pods 4B pouaryy, 


puvy Ag 
pisos ist: oun JO O[PPTIL 
OT$ ‘Surqueld Jo omy y_ 


spunod gcF ![[Mp ut ‘sox 
“OF$ {O10B OT} 07 Sp.109 OT 


ee 


SEER COCOCHRROOGSE (neaiiyt3 
2555)" TUITGG NT 
EIGIN T2).@ 


94eTS 
SiS aA parydp 


-- or) AVSNYG Yoo” ouIV 
w . 
FORO poos UvuIIex) 


1s 


“‘ponutyuoO—ANIVA NI GHOLTAO LYAP-YVONAS LO NOLLIGNOO 


puoaas jo 4809 paz omy, 
“4 qyMoUL 10 Avp Aq, ‘S1910QvVT JO SO5v AK 
---* 5 Xvp aod 1o10qvy] yove Aq poor vory 


7777" 51OPVATITND OSLO 10 pury Aq ono 
jSuooy 4siy Jo OUT, 


“"39800 font MOT, Seq f MoT, SHOT AL 
j pordde oinueu [wrogiye sv A, 
--390208 aod 

“4 sdoao 943 09 pordde oanuvUul o[B48 8B AA 


- {Tap ao pucy es poyyone 


‘oTUVS JO 4JSOO PUR ‘}IUs OY} 
jo woryvardaid Jo suotvasdo 10990 oJ0N 
jours jo yydeq 
Bey esess jpoXojdue Surmorzd [losqus sv Ay 
joules Jo ys00 


--- ,0208 dod 9mes Jo ysop 
jours jo qIdoq 


4,8}90q Ivsns UT t poyueyd voly 
aoe | rerograe IO [vANZVU ODvUIvAIp OY ST 


j WLOT 10 
‘oqeys ‘Kujo ‘ouo sou] ‘puLs [Los Ino A sy 
--> j puro] 10 puvydn ‘ppoy Jo woywoo'T 


jor0v rod Mos Ayuendy 


jours JO 9o1n0g 
coerecseees" 4 TMOS POIs JO PUL 


j OULMOT JSaIE JO YSOD ° 
-- "41 oqL1osop ‘posn yuemo[dmt [e1veds JI 


Aqyurnb yey Ut pus ‘ey A * 


elt {soos oy} mpo aged CORTE : 


joyep ‘SulyUL * 


jours jo yydaq ° 
jSUTMOTA puodoS JO OUUTT, * 


SuLMOTC 4s1y JO OUT, * 
-s++- pana snoraoad pury ours to dog ° 


j POULwAp [oar JEST * 


1g. 


BOGE DT joules Jo ys0Q"vE 


€ 
% 
a 


SRS AS OOO OBI ISONOSIOA Aha) ada gte ened se 


217 


CULTURE OF THE SUGAR BEET. 


“BLOTSN OST 
“BpOgsnq Og 
‘300} GT 


“cod 


“09 16$ 
“YPte}-9UO, 
*spunod Z 


TS 
“MOT}C4S 9B 104 Od ZF 


‘ero 10d $z$ 
“9.108 ¥ 


“OU 


LESBO aE adm ee no re 
meee ene pat ed Lea el 4) 94:1) eee eee 
ese cer ee OQIGR Ses 
diniwieWsiorlela'sweieiws qsvot omy, |rrrete terete eee 


Seesmic sewers ct 0} tod cf 
aay SASH oii Ley) |e abe aaa tape PCY 
Br ae wSe-aees--sonm g |----°"°-=""""===-sorror Sp 
cme paplpimacasisan = alee eS os Ny ee acy 
Boa oct3 SESE dE a0 0825562 ol OO OSSD OCOo sii saa Leas 


ese ae. Le BT ee ee pura Ag 
[roses te ceeereeneweenscenec|eceseessersgaog § ATO y 


SSemaesP=s ey rTgiy [== mene" MOT 


stents eeenesseeeees QUITS 


*s22°"e9"970 Jod SU0 ST 


spoysnq ‘seoqrjod JQ ‘a 
speysnqg ‘W109 JO “@ 
"=" Smo} ‘sjooq JO ‘” 
:oa0v dad pfatd osei10aA Ww 
Boh. aroresesos sH907BI0L IO ‘A 
iene ihe ae! "* 4u109 JO “9 
pier 2 sae i8}0oq JO “OD 
:920v asd sdo1o Jo onye A 
geen jsa0yejod JO °0 
j U109 JO “2 
Pane en” we sSfooq JO “” 
10.108 rod O.11J[N9 JO JOD 
j8do.29 Jo UoTZRyJoOd NOL UT $}OVq JO 9dRTG 
49108 
rod ppord puv ozIs OSVIDAV ALOT} ST FLT AL 
{8j,00q NOs UT AvSNS Jo osvymaddod Fey Ay 


Ia =|| ihre Riese eis miacel vie Jeire'= iat terc[ecrersossee--angoy dod Avp sod <qryaenty 
fo Sia sia neem eter Baeeea|ssgereceseser reste: j poy STLUATTe YeyAr OT, 
a= - miele iso napinle op eee Ties rahe (s 20 oe eee sine amcmnek * SOOT SL OFO DOI: 
aeeloees sieinieinic s/rieit\p(a/av: teeta | cin inc sc even Swaine meee ale ee MIS TORI GEA) 
ci RAGie sisi inir nie\eimininiel= "aie SX | SSaseers Bie seisyits jSUTAreseid JO opoyy 


“Ipinintejnninis 10} Jod s}ma0 Gy, |----77 7777-77 my tod eg 


se teenerereeseeeses oniryy 
seeeeeee-=---Q708 UY Jo ¥ 


{TOppoj-100 10 Avy WTA 
porvduiod sv on[va SUIpaey payer) soy 
j ULIV] WO palOATTOP SOD 
'; £rojpovyz oy} 98 dnd jo 911g 
Parag j poureyqo aor ‘ding 
--- gsoqouea} surredoid jo so) 
ee ee ee jDUOT MOTT 
Serrions {Soelpp mor} Tr paarosaad Ssjooq o1y 
str 75* 489990 JO UOY Tod POATODOI OL 
is SRS iemer Rea tirin = Eis {OULWAI[OP JO BoD 

jg ATOR 
10 ‘FaVIpAL ‘Wor}yeys HoT dord Jo oouLysi 
"77 77" 89001 JO WO} Ld 
Feo jotov 19d SUySaarery JO 4809 [IO 
j Avp s0d ro10qvzt qovo Sq poddog Ayan”? 
{OFT QFTA LO pary 
Aq ‘sdo} 10 saavoy, SUIAOUIAL JO OPOTT 
-+- up sod uvwt youo Aq pojnd oorjang 


“79 


CULTURE OF THE SUGAR BEET. 


218 


\ prey 
*T do0}VO 


*pucy Ag 

‘erov § rod eg fg ATUL 
“eg t AINE JO UIST 

“od FANE JO 4ST 


*IOPCAIJ[NO OSLOFL 
‘oun? FO TIGL 

‘OTS | o.10R 

§ 10d spunod (oF ‘10zt 
-TEMoy OSPLIQyoojg +89 
‘OIG !oLOV OT} OF SPLOT OT 
AVIV JO WI] 189K 
*SoTLIUL G 
‘SOOM HF 

‘orov § w0d Z: 
*puryg Ag 
“Av JO WIGS 


‘doop ‘Ut GT oq 07 4500 
“ON 

‘oro § aod e2'T$ 
“‘soqoudl OT 

“pr Avy 

‘ore § aod 1$ 
‘soTPOUL 9 

Tey Ul o4V'T 
*§909040,T 

‘aLOU 
‘TUPOR TL. Ly 
‘poureip ALLE 


UILOT POV 

“puel MoT 

“09'S$ 

‘spunod gz 

09 rBSNg yoo, oUILyT 


06 


(I SS 


srccerseeeesores noun Ag 
*se=s---- 27 0} GT 10q0}00 


eerie ress >= pong. Agr 
ies Cara lp 
*-9100e rod o@'1$ ‘ar Aue 
Sete need SAB DIG 
SOB OB SSAA i 5 GE 
“--""-910G UG Jo $ nOQYy 
soo7s2"-""- rou Jed OG'ss 


- puvy Ag 
emesis (\ OUTIL D 
OS"STS 9.108 
rod oyeydsoyd purty 
-LOGUINY “SQ[ 09G ‘soz 
SP ccceo Se LOO OT 
SOX 
SOTOUL 8 019 
OF € 
pSamenie imo TG TOOC pS 
egy es ~ parq, Aq 


AC OSES HEIRDECIOOROR Ty IN AI 


caper tee RRO OULEA aT 
r * soy 
Tac ae wees s"SoTPOUl G 


pee eS ** GL8T ‘8 AvTy 


ee eeene enanensewes 


“"*"""-SOTOUL 
cow tpae Sep BLET ‘19q0700 
WLoY 
-- 9100 UU JO F 
of aes [VINyVNy 
weet tect ete eee eeetes 9 


Sac dcesiemecesiee=.a. 2 TIBOR 
===5=- paulda 


Beciesssnihie ois poOnod. eT 
*-"-09 rvsng Joo, ouIepy 
FIORE OREO Taye [erro ts} 


68 


-910v F.10d oe'T$ ‘gg ATnL 
pS rSeessree Avp aod g2'T¢$ 


7" 10JVATJ[NO OSIOTT 
e Ajue 
‘Suryueyd yo owt} 


qe fog zs 6+ spunod 
Ge fSTIp UL tezi719 


pepeerar erro Foon 


- puvy Aq 


SOCOCOR DISA OOET Grae 
‘a.10v ¥ 
aod §}099 6g ‘SULA OLE FT 


“ON 


“*-"*> orov ¥ 1od 8}m990 7g 
~* soqourg 
panel 82 AVTY 
RRO OSGI OU rato Conta) 
ciisiisit arin“ = OT OT IR UT Ony, 
SOL SRE SRR Ren sc) [eanye Ny 
“*"*"- Ureip oovjans ATCC) 


snciccrcss="c- TUOT APUG 
7°" pULTALO'T 
“777777 Ge0$ 
SOE IS SEIT IIT =h oq ato leit 
mrlsieiniaisisnisinin’l-a ATT UTI) 
FOOSE ASI Ya La eal AS} 


8s 


“""* GT 19q0}0O 
---- puvy Ag 


“F$ ynoqe ‘og oune 
Avp aod Tk 
e1ov ur jo % 
Stein nle/sisivinistviniaininietaini=ininte of 


“VOGT 
sseeceeees cere QF oun 


 eeeareroree cree 


ses"""-Spi00 g feg AUT 
$o$ YHOO 'SAX 


SES Sem eb SoTOU! g 
BES Oars eon 
ot eee ween nn ee eese cd 


> OUITPOLTY 
Selnalsicie\siainete tele O7 ON GIN 


sr e-e--* Sutmoqey {Ts 


“SOTPIUL g 
Jseceidesssemssa ig kun 
Ses Masia = ASO OUT Oop 
OLIV T 
SES OOR COSC ODES H iyaiuiqce 
cece | 


Sih St Sa Pl ORO Usa Ii. 
Fae ee" puLlA ory 


ct 
=e :sieisiscejnibinieia)s) spunod of 
JoPeetemcrciec lS] LOCUny: 


*75""-g999q IVSNS OFLA 


£8 


“capstone omen ie cane HCP LAS) ()) 


Senin aU Ty 
mores sed SOULE JO WUT 


Seema ae TO LOC aa 
rreseeestoe Cepidod GOS 
page . : "910 ¥¢ 


pated ae os eee = ILO U, Ag 
SCODER TOD GCOS SES CE Te ahajey fy 


og ‘oyeydsoyd s Aopprag 
‘spunod (OP ‘OL AGW !SOA 
Sage s7-"°" QTd fspil0d F 


SOX 
“77 SoTPUT g 


Josseimialtniciie a> seh OT OUT 
2 Seniens 9103 LOW Nears 
Paceas ssh hee cee erinic 
ie Sine eee AN 


paseo ens c= 5 SOrot acne 
selgsicidie ssa SITOU! 6 
Sapss Sys m9 S'S OS IGA 
eee at 
pecssle “Fe"*-O10G UG JO. + 
vet eeeeeeeeeee es Temper 
: ais 9 0K 


tee teeseeeeeeeeree= pang 
saris ticiels sien nice Sen uere (i): 
weet ee eee ener eee QE 7g 
Pees spunod op 
-- gouRa yy MOIy poyAodmMy 
SION SS aril feYe |riqiah als} 


98 


*ponuryuoo—ANIVN NI AYOLTIAO LYWd-UVONS AO NOILIGNOO 


4 09uL 


eer riemer eminent acy |p oe ean mal ATES lee reap ik ro puvy Aq ‘Surynd zo opoyy 


sors see") SUSOAILY JO OWL, 
josodind 94} 107 Yuomoz tur [erouds 10 
‘soy ‘puvy Aq fouop Surauiyy svar MOTT 
ze pe * { SUIMUTY JO 4800 pur ocd 
tro resse="5 STO, paryy JO 4809 pu ozUq 
sores" SuLa0l PMOIS Jo 4809 puL OUITT, 
-* gyjuou 10 Avp Aq ‘s1oLoqry Jo soSv Ay 
“----3 hep dod ro10qey yous Aq paoy vory 
ssp ocerisieaciosei-=* PSULOON Tail JO 80G) 
“491 oqr1osop ‘pasn quoulotdum [e1ods Jy 
“*7""j) LOJVATZ[ND OSLOT, 10 puvy Aq omog 
Sorrsseseicisis t= 5= > SULIOY INE JO OUT 


-4 9800 STONUL MOY Sy ‘MoT fMOTLAL 
jpoydde oimurval [eroyyae su Ay 
--,0208 aod Ajiquend yeaa Ul pue ‘WeTLA, 


jsdo19 04} 03 porydde oznuvur ofqeys SU AA 
: --"5 8001 OF} MooMJoq douRISICT 
trosseesess SSMOL OY} MOOT OOULISIC, 


slegitisioveisie pinta iin ain sien jourjartd Jo 4ywog 
rorstresss* sTTTIp 10 puvy Aq—jo poppy 


Seine ai ae joyep ‘surjuvtg 
joures Jo yso0 pur ‘Ios oy 
jo uornjvaedoid Jo saorjeaiodo 1030 930 7 
jours jo yydaq 
“-7+--> pofopdure Surmoyd Trosqns sv Ay 
weavers jours Jo 4s0g 
“sours Jo qydoq 
rorssersessees- 4 STMOTd pmOdOs JO OILY, 
ccererececcsere=s+7 9108 LOM OMUS JO 9807) 
sige sees. ssiansisineniee® = 79 UUs FOI Oa 
soretsesmess eno --4 SOTMOTA 4Siy JO GUILT, 
-- ,avoX snoraoid pury omas wo dor 
j8}ood avons ur pojgucytd vory 
“oo "pT RIOIGAIV LO [VANZVU OSvUILAp oY Sf 
Se kfc at . Bees Dae ve ST 
j WLOT 10 
‘ozvis ‘Avpo ‘aetoysomry ‘purs t1os nod sy 
“** 4 pUv[Ao] 10 puvydn ‘prey jo uovooT 


“OE 
“SE 


Ay 
v 


Pees eo oo tne eee ein tO ULE STO ONO a: ae 


torr eseessesenss 9708 Jod WAMOS AqyUUNt) 
oo cil ciocsraccsccec > FOOBse O.OoTNOG 
SSR cc eogescs9 lO Pos JO PUL 


€ 
xo 
T 


SOQ SI OSOO CSI I IOI TOO, Oh eC) JO TOqtTaNnyy 


219 


CULTURE OF THE SUGAR BEET. 


*810} FT 
“OLS 
“Or FF 


ex08 zod suo} pf ‘punod T 


08'1$ 


on 
‘of 
ph 


‘soyrem §g 


“og 


8110} & 


“Og LLYy 


“807 FT 


ee wee te we ene eee 


FAO EOI ips 


basereer ress tee SOL OO 


“2108 
ied su0} FT ‘spunod ¢ 


pass hcicusserie civic Miele Saree Os 


*seee"*-109 Jed 83190 0G 


tee = ey Oa LO TRUE jor 


peers ln = OTT RANE 


See ee 


Dir tet eas =the ae ellie ial || Paltele eterno |) eke Rts hb 


"7777781109 OT 


eee eee eee. ee er 


ESRI DAI ete al | * A Na a Mek 9 | 


teteneeecceecceeeseeeeeeee seer eeeeesrererens = Qargnd 


See eee ee ee ee eee 


‘a10v 
10d S10} OT fsatpout pO} g |~-7 ">> * SMO} OT 


e's a/n/a\n elem siseine 4 seine - od 


** puoi Ag 


“ON 
‘tet ee*-T09 Jed s}m99 G) 
OTY 
“B48 PVOTTIVI UIOIJ SOTLAL Z 
SOS LOO oa yily 
og 


ALLER ARUN ORS Pb aes pe ot oe eee oe a ERO ee 


veeteeeereeceeeesseguupy [itr terereseseeeeee ory 


Rt Sie sie <t << Skuta neers lan esin sie s'ee a =e b> ONO IT 


siniclos sels Giwielem emininin eS aay en 


C 
JI STOISIOETO IGE 50) aod 1 wm wt wwe ewe 


SEC OOO ICING OS) gy ht ¢ 


sorsseeeres setaysnd ‘sa0qujod JO *o 

sccse> ce cisrers = si RTOS UIOD 5) 9g 

** g8T04 ‘8390q JO “D 

1910 19d ppord osvIOAy 

"7" gsa0qynjod JQ *o 

toe teeeeeeeee rene reeet=sPTI09 JO “Q 

rigicisne tietie/ceineeicen > wime~ sa eTOOU aa) we, 
:o10B 19d sdoao Jo on[V A. 

esicnuicieietuicnce sew BOVE TUT (ico 

BOSCO 2 OG Oa cide) iQ Ret!) 

Sig iesieein'a nieicinin cinpeias¥'e see C MT (() ae. 
:oa0u rod ainy[no Jo SOD 


"910¥ IOd S110} JT 


Ra ceasieisinsiisiaiie® cee e nae 
signs ss see RSS <heSe Mena 


pqeceenis@seesinen ig eam 


voorereress sree TAIMOT |°48do19 JO WOTZV{OI ANOA ULS}90q JO DOV T 
‘a1oe rad sm04 


49100 

rod ppark puv 9218 OSvIAAT TOT} ST IVT AL 

{8}00q ANO< UL AVSNS JooovZMAD.AOd UY AL 
Sarees *----; puogq aod Avp rod AqryuEn?) 
BO tare {poy STVUUTUT Jey OT, 
acs soscesice nee ee PAU IR OO Oly 
jatuRs JO 4So() 
jButasosord so opoyy 

{AOppoy 109 10 Avr TITAN 

porvdnr0d sv ‘onyva Surpoay poyeurysiy 

st rreesesrsesses- 5 UTITE WO PILOAT[OP JSOD 
sorreeeeres ¢ Kroqony og qv diud jo oo11g 
vreseses= ppouraqqo Moy ‘ding 
oceans me ainiece nn dicincisiisin=s)-< shade aeweer ea OUCMO Ulu UCL yO Te0K), 
SS:9 5 0)8'5 @)ainia a isin aisle o siete | ola meee ec ee ee SOLO] NO el 
ON [oot 77 A8oTPPMAIy UT poATOSaId syoaq Ory 


seestemeecocesoscowons Od |-eesoee= 1 G199q JO U0} JOd PaAIOII OO 
"setese* Toy Jd 8}UE0 OG [-~e htt Teno gBULOAT[p Jo 9809 


j A1O OF 
Io ‘Fav ‘0T}V4s TOIT dord Jo ooULYSTC 
~ {8}OOL JO TOY 19g 
rocerereecconcwecsoes sod seers QToy Lod GUYSOAILT JO 9809 [0I0,7, 
veseeteseeseersss erg] $7 |; ep sod s910qvy qove Aq poddoy AymuLny 
LOyLay, PITAL Oo purer 
srreteseereresss noo Ler | Aq {sdoz 10 S9OAV.T SULAOIAL JO BpoTT 
stereeereess-or0y uv Jo ¥ |°---yAvp aod uvur qove Aq pornd osxyang 


CULTURE OF THE SUGAR BEET. 


220 


‘9108 ue jo F 


“puey Ag 
*19Q0J9Q 


“puey Ag 

ed SoZ ouN LP 

"eg ‘4susny JO 4ST 
‘ed FOUN L JO 4SUT 


‘9108 Ue Jo F 
“e$ 


“pury 
‘GI oun 


‘on 
‘e108 10d speol oz ‘oun rut 
‘ZI$ ‘oanueut pavd-na1edg 
*SoOUL 9 

*BOqOUL QT 

‘eh 

TEL 

‘T oune 


*SOTTOUL OT 
“ON 

"es 
“‘SOTPOUT OT 
ARTY 

“eg 
*‘SOTPOUT OT 
‘savaok 7 
109 
‘o10u = 
‘yeange jy 
sox 
‘uvoy, Ax0077 
*purydQ, 
“01S 
‘spunod g 


*go0q resus OFT AA 


c6 


So Fore scc sso OUNre TODS 


JoeeMeere Seas" > puUl Ag 
Ce a ae ee GT 19qQo}0Q 


22 ISSEE SIG neaoo- puvy Agr 
"77" og'38s $8 ATne 


eet ganas e$ ‘es Aue 
seersicisigecncsAgp codrpe 
Eererscesegse 910U Uv jo § 
aaa CAT od 
Pecsseiscsisss siecei ccs og 
5asee teseesereees oT one 
Saaatinse: terete ress one 


“Off fSuQuLyd Jo om 47 
-* Q10v 1ed Sp109 OT ‘80x 
--gaqour g 


ayes yoy Fg 

ae sant Ltt 

eee centeees ene ee-TTENCT 
Enns vor" 9g pure pT Avy 


pgsiegecis QMO JN PamMo,T 

G 
“soTOUl OT puve waoudee 
Se eis ese cess FL AUTT 
sams sree" 8909R90q 
AR teeeee= gion T 
Lieto ae “* RPG 
Beanie ms cveiars weet BQ 
eee tee eeeeeee == caMOT 
SSEIRII COORG purpAaoy 
Rarctetaisarctelory weeeeer eee sag 
penis ieysis/eieie=isivias sic spunod g 


“*- OD Joog rvSng ouypL 


v6 


sreerecceess- GIOU UU JOF [ooo meee r osm et ses cewserccs recess ccesees Qaoy me Jo F |°-" {hep red uvur yous Aq poymd eoujang 


vrresssrrcss- gon Tod o7$ 
“7+ LOZTTMAEF OS plaqya04g 


nogenignabrsss tare 
“AVY JO OTppPTUr 07 4sT 


Snctancisase ae teeters ss onr 
eee wee eee wee ew wee 0g'7$ 
fosessesrenss sens sgoT OUT 9 
soesecceces T AUT gnoqy 
ACME R ODA ec aT SOHAA es 
on oe Mags seqour 8 ynoqy 
3 Ero. "> "" SL8T FO Teal 
“*" T1100 JOOMS PUL SAT 
sar0u fT 

AM mee OT 
speesegesesssee cess 89 


“smo, Apues puv Avo 


i ra 
seine): spunod OT IN0G 


“* OD avong yoog ourNyy 
torts ts" TVUTIOD OFLA 


£6 


setseceese=eees* puny Ag 


CT 1040390 


“** paver 
eoceee ii 


seteter ences: 02s 
PHqyo09g sSuq F {80K 

secrete ress one 
setttcceeee: SeTOUL g 


"Itt goog Z 


suestasses pucyq Ag 
Ma pee~ Len 06 AVI 


SS Rei eS OLB TT: 
SR ao a DLR TANO TT 


a og'2$ 
s=**= spunod fT 


&6 


sees: pueyg Aq 
SREB RRO e 285 OF TOGO 


ae239\8 --- puvyg Ag 


e$ +¢g oun 
eL eg 


oN 
---> zee forov rod spr09 g 
|-Surgueyd zo ow 4v sox 


SOTPUT 9 


FOTIMDEEION nal g 
eae ss-** puuldg 
oe (Nemec 
persis spunod FT 
-** 09 avsng Joog oureyL 
BINS YOUILT OFT AA. 


16 


“‘penuryaoO—ANIVA NI QYOLTNO LAAG-AVINNS AO NOILLIGNOOD 


Pas Betas sees i 


jguoumays 
“Ul [TA Jo pury Aq ‘Suyfnd Jo opoyy 
OE per cee es {HSUYSOAIVT, JO OMT, 
josodind oy) 107 9aoto,duat Juroods 

ro ‘soy ‘pury Aq fouop Straarnyp) sea MOTT 
“Sis aeerinigeth jOurTUIYy JO 4soo pur oye 
arEReS "77-3 SuLe0y palyy JO 4soo pur eqVq 
pie irieicis {Su1e0g puod9s Jo ysoo0 pur ows, 
“--3q}3u0m 10 Avp Aq ‘s1910qvTy JO sae Ay 
*s- 5 ep dod raz0qevy Youe Aq paoy vary 
Paeane Rereniese verse. {HULOY YSA JO SOO 
“* gt oqtazosop ‘posn yuomerdut jewoeds jy * 
see") TOYVATZ[NO OSLOT 10 pury Aq oMOd 
smmeprsces sic *ingaMsl {SuLB0Y 4Saye JO OMIT T, * 
“"" 59800 {Qouul MOI! 4UTAL ! MOT] ‘TOT AL 
“BGs weh Hs i pottdde ornueul [UIOyyAL su Ay * 
--30208 rod Ayryuund yey Ul pur ‘mot A, 
4 Sdo.10 of} 09 porjdde orntveMm OT us SAL * 
to teetsses9" 5 81001 ON} WAIMIJO VOULISI(T 
rotttt tts SSMOT OY) TAAMIAY OULASICT 

En nies See jsuyjuyyd jo ysop 
eS iTMp 10 puvy Aq—Jo poop * 
<SISS She Red hie Sis joyup ‘suyury[g 


5 apiciminin emisininimisinicgsinince seiccit jourUs Jo as0p 


crpasce sence: se8s2s.cos se jomus jo qdoq 
Taieteiness s77""-) DULMOTA puodes JO OWT, 
Sereiscis se sesinsat joao dod ours Jo 480d 
Vrs ORaReeassrsadsit sesh jomns jo yydoq 


77° J TVIOVTAV LO [BANYLU OSVAOILIp OT} ST 

SRM SPs sma sees" > ppoUreIp [JOA JL ST 
j WIROT 10 

‘oqurs ‘Kero ‘omoysoumry ‘pues [los mo sy 


“7+ jpuvpAoy so puvydn ‘prey Jo Wor}eo0T “F 


BEA DOOSO HOSOI OIG, Aa cnc {OWLS JO ISOM “DE 
secsee serreess>-;970u Tod MMOS AqqUeN’d *g 
BORIC DOORS Ee jOULUS JO BOING “% 
SOIC sorese-ss"=""7 MOS pods JO PUL “TL 
FEITIG ROSCOE CUT COD SOOSIS SOI OF Aajyae JO 1oequim jr 


221 


see"* pSTOTTSNG ‘sooqvjod JO 0 


SUGAR BEET. 


CULTURE OF THE 


sore sores: pSTaysng fUL0d JO “¢ 
“*BMO} BT Gas ice te a ERED eee eee CRT [> ooo ee ne TRS JO,» 
to10v 10d ppo1d OSVLOAW 
#3 eic lee cibiciaiw a slamate te usecateas rerstecscectencecssecsracs|secesecensesreeseee= ss aqqamod JO) ‘0 
pei leet cree lal talata’ "ae pea IT 2 of ari da)a) ov Qe) 
064 heel eaatieh easel eis atch nt AF 3" fe ge ae ae, oe eet OE Bree eee ht ei cas Ce eke a Se eae, £8}99q JO “D 
rorov tad sdo1o Jo ontVA "FO 
ete ee ta es “====5890}0}0d JQ ‘9 
<geectiag aes RO “*-" 4109 JQ °q 
“02614 Fie At ela fey) hate a teat ate el caste! vase mooring 1 i aaa gait ils Sm Z8}00q JO “” 
:o10v tod o1nglnd Fo 4sOH “AO 
hae ieee | Sa ce = Ss noe Sen sae w[roteeereeceseeses-nmooag |{8do10 Jo WoryvJOI ANOA UI $}O0q JO ODUTY “ZO 
jor0e 
‘8U0} BT ‘spunod f 07 g |--su09 FI ‘plofh ‘soyourg |-- +--+ +" ++ -**="su0} OT rod ppork pur 0218 OSvIOAV ATO} SI FCI A “TO 
eae to pee Mae IP {8}00q MOA ULaAvSnsS Jo oSvQUAd.Lod FeTT A, 09 
pera sae jpvoy sod Avp sod Ayyuenty “EG 
Sean ets em sien ese {poy S[VUITUR YLT OF, “eg 
{SUIpIoF JO OPOT *19 
---- ,0ftes Jo 4s0n ‘9G 
oreseconsesoe scones 1 F0TAIOSOIA JOOPVIT “GG 
jIOPPOJ W109 IO AVY TILA 
poivdm0s sv ony[va Surpooy poyeunyss "pe 
sorereecerrs cree sUIBE MO POLOAT[OP ISO) “ES 
srereerees 5 Kro,Ovs OY} 7V dnd jo oor “2g 
age] woreeresessss= "5 poutnyqo Moy ‘ding ‘TG 
posh aes s2e8 jsoqouosy Surivdord Jo yor “0G 
Subs Sawer pms 96 Sie se nS oe {SWOT MOTT “GP 
Rete ere air) se ceereesleoceoes 1 SOTOUITY UT POAIOSOId 8}00q OLY “gp 
“of 5 ee clk, c$ tg RNa EA IN || I RN MIE te ol Salient ictal act ah A ile Baines += see {Sjooq JO uO} tod poatoood DOI “Lp 
00} Jed Og'I$ | ““*"""""*""** onOv aod Og |-----+--- 107 od 8y090 OG ===" 07' cod 8]U00) G¢!|<--""***""="= aro romice [pe ='s™ = inelonlet~ “*-* {FULIOATIOP JO 480) "OF 
jALopoRy 
“HO]}UIS WOIF SoTTUL Fg |---*~ = swt “""*-OLOL T yodop uroay optut ¥ |----- MOIYVIS WHOA SOT Z| 210 ‘4FaxurAd ‘uor7e4s wIOIZ doo Jo goULASTCT “Gh 
MIBGl bes eo. ce eee REUOO QD) |e e oe mo cimmers\s iain =eteteloin > | elm mare w{aixrafnim’ rs /n/n\n ol b(aata cima brine Ua Te eiarete eto tS raeeer em [Clete dias atts 4 8]O0L JO U0} Log “PF 
2) | alae es eae SF dein RIOT I eeCh Gite bee fy | Mime 9108 10d Surysoarwy JO 4800 [vjOT, “LF 
“spoysng og |-""""" peice RAS eae "-ss=es-81109 g | Aupsod so10qry yous Aq poddoy Agryuun’) “Zp 
{OJTUX WFLA 20 purty 
Me Oooo om? 8" epi jpooss serene sees 8: Ory | ees w ess eseenres ory |incsee-e=-0e2- nowy Ag | Sq {edo} 10 SOAUOT SULAOUIOL FONpoR “TP 


CULTURE OF THE SUGAR BEET. 


222 


‘roe we Jo F 


“purl 
“LZ 1990}09 


“pure 
“po tT Ame 

‘og fT ysnony 
‘g$ ‘oun Jo ysvT 


‘t$ 


“puvH 

‘oun JO O[PPTL 

‘os zes‘spoysugq ocg‘soqs 
‘Suuryd Jo ou} 9v ‘sox 
*SULMOTA 4ST] VU POMol 
"81¢ ‘Sp100 9 ‘SOx 
“BOT[OUI 9 

“goo ZG 

“0s'e$ 

*pucyy 

"92 AVI 


09'T$ ‘SouNy g poMorIE]T 


*SOTOUL 8 
0g AvTL 
“eS 


“SoTOUI 9 
"SL8T MuIngn yy 


“9108 T 
*yeanyze Nt 
‘sox 


uavoy ATTaAvTy 
*purydg 

"02:1$ 

‘spunod 9 
‘AUVULIOL) 
*‘qo0q avsdng 


oor 


ssests Ree seein aa | Avp red 0108 Bee oe ee ee at fatale at eae ae Ss Take, PA ara jyAep aod uvm qove Aq poynd 9dvJING 


= ecinaiginin misma asia BITRE ino 2 > © CPICIOOSICICEICAY oF 42) 0 (Ag acm i prsesiss puUey Ag eee seiee ---- puvy Ag 
Scie esses pe IOq0}9Q |--"-* SICA TSU OM (nse 8 ts 27 os ee GT 19Q0}0() |--"*** fanpincena= TOT OI) 

S255 SOOSOEGY NPY OLUD Hee Clee eae toe a DLE) | (alts fel PERIL CLS) IST purg Aq 

sis Seiciaies ede lonipguion DoGalerre snscmecaeC Sts cases bes Pisces ee ‘gr Ane 

Seese'= SP SGueueliaivenl| ess stearate sete adem tas (ts. sae era ee eG OME 

FHT AICI ITI I) oye Ae 6 bg POI st ata po iseern ----Avp rod 87000 Gc), 

ceoee erese=-"O70R ue jor Se ee ee 
oes ane es SBE FERS ESTES NT Le elie I ER 
PUenscescwicc= sss tS 5 Wqog: |= =s==>= sSassyssssss PUB ets seoenees ces ee WERTH |Gesss sets sew ees puryL 
PRIS OO ORS SOAS A Oe Ee DOUG SOE OGOUUPS Seas caso esac es Paseo Wares doxes cares sisseer NP OUILG 
sieisiscie sicccicis > sce sacs seeene| noone seer cece enneeee-e--|- cd foro rod spumod NZ |-- 7-7 
BOR GSS DCCA STIS SE OS3] Fine Sap eed SCION ONaleseses5 SrkaTaqe SONG |ipaserecsreecss SSSI ING 
HEROS AREY 02s USpi0d sy | wero wed Spica OP ACT |P2sasoes* 2 sah os see seas *--* Surmoyd o1ojyoq 
raceesee sss SCI TC 1 ALS 9, [Sey Gil eee SoS Sass eee deectas- |p eaeeees SI ‘Sp109 9 *S9X 
nciveis's'sice2's'9s SEES OUL Gs aaoas oes ~2eeees a amUOL fn lensounaseers c= seeSOUOUL Ont 22ers sss SOUQULOTONS 
pasete one's e's ear oe ogyee |-sineecs terres BOYOUL OE | °s este estes SOUDUL 0S 175575 se ess SOTOUL OF 09 ZT 
seececueeecors Ol JOG. GB |= =o s=s522cssoeoe"s SR ee SSSstes Rae Se al ae as S oieieiele nls eee e1ov tod 7 
ep sicuninininleleeisicje Seis sei DUBE ss sauses estos oes DAUE SODA IOAN Lag LANG pall ae SS SSIS) Va GLO Ad f 
pcmmieciepissineseciss = TAB |2S52sesse tes csers OZPABING tes ooess eee a gee OgABIT |-o-s2s* BOOSH OM ISA e bgp 
sialeseis Sa.si=i2 TAA po MONNGEy pas STOO) Gir MTA OLE oye oa ree Se cern ny nle em iti pie ttt) Olan ie 
eet iciacie me Seeman | reese eae ange ns cnemetenmperiririaersmncnanse ess 9°52 -QNE 
pee eo: saat oi PEE DLOCT Sos 25 Sie ea tec | ca REE 
FOCI Se ememe Natal aaracc a aae case eo mse pd ime at SSS Sasa Sana ee SOSROS OO SO OGIIET hy fay iin Colo Ute 
acocaer 4 ssa @SOUOUL Gu|aras=-sasee sre SOQOUNY] ||rsorst i ese snes SOMOULOL prt sess eee s  POMOUR 
SSS eC RIS CIO OASIS RI n AraTaT | seinee sseke cess einns ABI eia os ese ee ree BULLS ecie= Satie Ono = 0g AVIV 
Bass ries CSE H HITT S54 8] gl FISRERIICA ISR II = 01 KO) (| ee <1! 8 Gs a s90jvjod puv W10/) 
eieieeiilay SS SOSISO CRORE (9 0) A IOI III aera (0) Ci ea a O1OR ry 2 snssisisaceienrin= O10 BF 
pen ceeisicscr ssl sire TRIUGG Nou egeaee ss esonser ar [ULUTUNT esr cecoe ss eres see TSARPENT jc reer res oer ses pe TOI PON 
si2e pia as reese st cs =\='s 804, oS SSS Si ae Scale. a = Sox ee ee wr ce hn a at eh so ea a oe NS Me Neola ON 
ease eaiPm SN ATTOAGID SACL Gfinl| Soin S85 SSF MROCT- | sts Fede UTEO EAR] 4) al cinsicienci aces Avyo eury 
disisnlajeie Eo SPaeEMIEUTCM |aaaaca ioe DUCIOM erative ie ee Dee MOM eee Og 
ee 09°1¢ sweet wee weet PTO OCICS) ewer www ere er eee cH | ewes er er eee eee Oris 
SOOO CRED EIIOOTS RUMOd en sesreceescemnse Ss: selene." site sake sas Sis A DIMOU) I tae sina sae spunod » 
res receomsiciiccie AUBUILOX) (1-255 SI ahaa a ---09 avSng Joos, OUTLPT |---0D avong yoog ourLyy 
Siete lee se E TOGA LU GING les ae Sites NOG TEGO |i Siecsccisaa ao AEE LLL Oa ser eee ree erie Te 

66 86 LG 96 


‘penuyju09—ANIVW NI AYNLINO LAGI-UVNNS AO NOLLIGNOO 


4 yueumn.ays 
“UT YIM 10 puvy Aq ‘Surqud zo opoyy 
oe G5 alg Peer ray {SUsSoAIvy JO Uy, 

josodind oy} 10y yuemotdun [eroods 
10 ‘ooy ‘puvy Aq ‘ ouWop SULMUTTZ StAL MOTT 
Pele aehineres joUluaIyy JO 4so0o0 puv oyeq 


SOIR j 10zVATVTNO Os1Oy IO puvy Aq oMo¢T 
jSuULoOy ISI JO OUITT, 
“49800 !ToOnUL MOT IVA ‘MOT ‘WOT AL 
Pb aia 7 polyddy oANUVUL [VIOYIAB Sv AL 
--g,oaov aod Aqyuend yey Ut pue ‘WoT AL 
|, 8dozo or} 03 porjdde vinuelt 9[qeys Sv AL 
peieemercicrins j8}O0L 0} WooMzod oouVysiqy 
picgeminicicinin jSMOL OY} WOOMJod VoURISIC, 
sicinieinisicinicinic eipi-irimey “Inlet j surjyurytd Jo ys0— 
Set ane Soon ip Io puvg Aq—Jo poyPI 
aie (eisialslsinicininie asinine joyep ‘Suryurlg 
‘QUIS JO 4809 PUL ‘{IOS OT} 


jours jo yydeq 
-----*--; poXojdure SurMoTd [Losqns sv Ay 
plaPieeiomineisie Pscinieien ---"" ;9TLBS JO ISON 


AS seeeeesso*-Q70R Jod oes jo 4s0y 


"*""; SULMOTd JSig JO OUILT, 


ae Eo ae , Sqooq avons ut poyury[d vory 

j [VLIOYMAv 10 Teanyeu osvurerp oy} ST 

j pouteap [Te 9L 8] 
j UILOT 10 

‘oqxys ‘Xvpo ‘ouoysouny ‘puvs [los aod sy 

“+> | pUvLAOCT Lo puv[dn ‘prey Jo Wor}vo0'T 


pimbonmiminisimisiat=iaiaieicis josov aod waos A4yWUEN) 
SRE COO CTOO OO OO Cie joumus jo 001009 
wesereseecsreroesse""4 TMOS OOS JO PUL 


jo uoryvavdoad jo suoryvassdo 1oq}0 9JON * 


,oues jo yydoq ° 
isielelaimsivinieieisini-it j SULMOTA pmooNS JO SUIT, * 


jours jo yydoq 


Sener javoX snoraoid pury eurvs uo dorp * 


a2 


joures Jo yso; vg 


‘€ 
% 
ak: 


pisisiaie SISOS SOSA a Nn ahacy acy aceraenanyne 


223 


CULTURE OF THE SUGAR BEET. 


"BUOY ZL 


“00$ 


“09011 


“0108 10d 810} ZT 


ON 
“ch 


m0} 10d 8}M09 (PF 


‘oTUL v JO F 
10} od 87099 99 


Bf 


"s0} 


“OFFAL 


a kasd SRG Lhe eee 


oe nes SPEEA Cre 


Rene me ated oben COEUR 


socreeee""O70B IO S10} G 


ee eee eee eee 


“ON 


s Sees ceeentecsens snes cad 


O Sh eu Gere nce FRAO. aod Zs 


79" "911019098 0} O[LUL F 


tea a data I 


SIS STICKS 1 be sity 


SO we eee nn og 


Spey ile aS «<> ONO OL I$ 


“*7 5" * TLOTGRIS 01 BOTT F 
tecnese="T10) JOM SIU00 ZT 


Fiat etn eeeaenee een en er Ea 


thee eceeseeeeseess-eTI0 g 


Seance -- $10} ZI 


wate IEE af} 


eee eee eee eee ee ay 


se seeees eee G1109 ZT 


cern | 


tteseseeeeeeeeeeress QaTg 


te teeeeeeeseeeees gona g 


tatbereee cee eeeeecoguny [eceeeeeesseeeeeess gyayy [eeeee esse eee eeee = ogra 


waiaia™¥ e's =ig'ehaleim inlay 


BOUT lalate alice SOO s/s): 


TTI ie Cp CRS ey ite 


see eteerewereeweress Agger 


“*"G10} ZL $0218 WINTpOpT 


oe ace a Miao oh aaah 
re Sie welds ieee eee ae 


ns saweeccesconesensoriyy % 


De eee ee ae ae 


eee eee eee eee eee re eee 


se eeeeeeeeeeweneees Ory 


{Ssforsnq fsooyrjod JO °9 
toeececcscoses-sS1ONSNG ! M100 TO “@ 
sme sieiaieisisiein sieims'o'* -H OTTOT s GIA00 IG) aA 
:o108 10d ppord osuIOA 
enna e's seen sau siemsweoh BO OTETOMIE()! “0 
see teeereeeeeeseseewetes PTO J) *Q 
se teeeee ese eeeeeeeeneeeer BQO JQ) D 
:o10v rod sox Jo one A. 
=~" -yso0ynqgod JQ ‘0 
tee eeeeeeeeeeereeeeeenes PI00 JQ “Q 
Crest teeneeeeeeeeseeees pQIQaq JQ "D 
todo od oanqpno FO SOD 
jsdo19 Jo WOryL}O1 INOA UL S}OIG, JO OUI 
j9.10B 
od ppord pay oz1s oF vIVAT TOY} SE YI AA 
8}00q anod UTAuTNs Joosuztoos0d yey AM 
torteesseene sy nua aod Avp aod Ayryuen’y 
“5 5" SOF KTRULITIB JeTTAL OT, 
; 7 “|, DUlpooy JO opoyy 
rate S uses ea Cues dame RRO Ue TOE.) 
erreeesess 1 SarAdosaad JO OpopL 
jloppoy 109 Oo Avr YT 
porvdmoo sv on[vA Surpsosy poyeuyssy 
see" | ULIRE LO POLOATLAP FSO 
sereeenennees Kroqouz oy} ye dtnd jo oor. 
-- 4 poureyqo Moy ‘dpa 
“,soqoued) Suravdord yo yoo 
AO sabre MOTT 
sreees*) gaTOUoT} UT poarosoad sy00q OLY 
sree" BIO FO MOY Od PAATODAL OTL 
sarcencccesccesccces 4 OUTIOATLIP JO 480 
4 Saojyouy 
10 ‘parerpad ‘orye|8 uLoay Coro Jo OOURISKT 
De Scie ai 777" 5 8]00L JO WO} Lg 
sss-"*) 0008 Lod SuyYsSoArwy JO 4809 [vyO,T, 
pup cod zocoqey qouo Aq poddoy Ayryuen(y 
4 OFT TFTA LO puvey 
Aq ‘sdo} 10 soavo, SarAouer Jo OpoyyT 


et!) 


"BI 1090300 
TH0m, 


fq Aine 


$ 
‘yr oung 


‘G 
“eh 


"ca t$ 


“WI0T 
“AUP JO ysvT 


‘ON 


‘on 
*soT/OUL 9 

"4o0J Z 

*8}100 GL 

‘Tp pur paryy 
‘T Avy 


“OS'T$ { SuUrLMOIIe 


“0g T$ 

*SOTIUI g 
“OLST ‘Surtds 
“Os I$ 
"SOTOUL g 
"BL8T ‘TIRL 
HLLOX) 

*o19B T 
*[Uange NT 
"SO 


Avpo Apavg 

*purid 9 

OPIS 

‘spunod 1 

‘op rwsNg yoo” OUI] 


ty 


CULTURE OF THE SUGAR BEET. 


col 


224 


ne weeccnenneccooees OI0n F Sencecevccnsaamas== 9x09 F PETRI TITirrrirrrrirrreteitreeeeeerreterrerirree +++, kup zod uvur qouo fq poynd eovJING ‘OF 


SOROS CESS) 1s Bl fc ORS) thi din (tf 
"=o =***"* G2 OF FT 1040300 |****"* "190790 JO OTPPUK 


See eee ee er 


"Tree fg paw p Ane 
“eg '4g Due eg ouns 


Sovrisin ome ¥ine ASE sini OTe 
eer eee meee ewe ee $ 

ee on 
erg ‘Suryuryd yy 
“*"S][lIp UI Sp10o GT *saz 
A so OUL g 0} G 
PesersenesqOOPRG 
Mi cnc os 


DAAOne “0g'L$ ! SUTMOIIV ET 


“==* S1011UD PUL §90}0}0qT 
Science On OB -T 
Ceissiarsas ira Frey SNT 
teeta eee teeeeeecerees BOR 


**** utuoy Avpo puw Apurg 
puvyd 

oH 
*---"* spunod oT 


“-oO ASNS Yoo OUT] |* 


e10¥ 10d of foun JO ySUT 
ee ee Avp rod Te 
eee mee wee Peles QTOU 


oz “380 
-***"--spunod 000‘T '8ox 
“> ced ‘spr00 g !satuds uy 


tes> goX 
eee a ar SOU MER 
eee ee ee ee r$ 

Se DEBE ss 


Beer eee ae nee ON UN 
soe" OG'Ts fSurso1ey, 


SE te 2 
Ag by an ieee Babe [CIN 
BOSSI IS IOUS ISSO (a a 


voeteeseeeeee+s -UIBOT POY 
tecteeeeee purpaoy 
oe 
“+7 s+°">spunod oT yn0q Vy 
See clic EOL LOS) 


**-*""q90q OUI OJ A\ |*- >" AUvdut0D yoog avsng 


por 


Sor 


ss """IBq-MOID puv puLyT 
sie 7 “03 1090390 


ATES SPOS rai tt ives | 
~-ouTooy SIy Fe pouatyL 
pons aeece ig Ape 
POCOSPCDOR DEORE ae ¥0i nif 
ESOS UOC SO nye 
speosouss se s*°* TCUTOION 


“eee? Og 
S55 FI oun 
e108 19d cy 


“OS pPLIqyI0Ig Svq T ‘sox 


“-"Q9¢ ‘o1ov od Sp109 0Z 
Spas srcoss ay AV f 80 
ty Saie retin sSoTOuUl g 


**"*"*-Q@PVUL OPUMITISO ON 


BARINA SPT SAAR ERA sooul J 
ee ee F Avy 
pace sare *- uopavs Ayre iy 
“seeesse=--Rp0I O1UNDS ZT 
SS FIA Se ninenicsnisis ss [eanye jt 
anplodninniswsin paca gees 80 


ee er ry Avto 
“-e* puvydQ 
pase ORG 
- gx0v rod spunod $1 
purpi0g 
4ooq AvSNS OI AL 


GOL 


sueeasionsisiesie=el= OUT AG: 
teteccesssseeee9- 1990700 


seeeeceess-90T puv puvyT 


Se ee ere rrr rrr 


soesess-od foune JO IVT 
Avp aod o¢'t# 
0108 $ 
Patel 


purvy Ag 


le T oune ynoqy 

SES Dense SE Seeoee on 
---- ced foarov rod spr00 1 
RoR AAO Seo SG TAtIY ‘S9x 
een eee ~*** "SOTOUL 8 0} F 
OD SURE OCR SS ***- SoTOUL CT 
se""*- Q708 Jad Zh JnoqYy 
LS See $35 RAS OY Feild wa 
ROP ORCOOTO CUES: CT Avy 


ere 10d 74 


simim (mses ielalass s2""*" SOqOUL g 
eaesece cele See ae AVIV 
SSSI LOSI ayia 2 
ceccceee srensee* TOINIUNT 


89 


seee" TIUOT 
=" PULTAVO 


asrionooa soSseosnacases = ce 

os --spunod oT qnoay 

SoOREr On ea. Cogan puvpyi0g 
TOL 


“pouuyjuog—ANIVIN NI GYOLTIOO LAAI-AVIAS AO NOILIGNOO 


jqjuouL 
LSUT WTA 10 puvy Aq ‘Suid jo epoyy 
tr etsess=8= 4 SUIySOAIvY JO OULTT, 

josodaind on} 107 guoure;dun [uroeds 
io ‘9oy ‘puvy Aq fouop Suraany) seat LOTT 
“acre jOUTUUIT JO 4809 pue o9Uq 
{SULOOY, PALA FO 4800 pus oyeq 
7577" > 55 uT90Y puodes Jo 4800 PUL OUT T, 


“*-gyguou to Avp Aq ‘s1910guT JO SIGUA * 


---- 4 Aup god 1o10qxy yove Aq pooy voly 
joutooy 481g JO 4sop 
--49L oqtaosop ‘posn yuomoydar peroeds Jy 
j1OJVAI}[NO OS10y IO puvy Aq ouog 
; jsutooy ysay JO omy, 
"34800 Sonu MoT fu ‘MOT, * WOT Ah 
j porpdde oan aent [VIOyIpIV sv AL 


--;9a0¥ cod AyQuenh yvyAr UL pu ‘Moy AA * 


,8do.0 047 07 porjdde oanueUt o[qvzs SUA, 
4 8}00.1 04} ToaMqog oouRIS(T 


~*""bTtp od 
pussinpes esp” a: 2 Se co. 7s ONu Goe adi eye 
‘OUIS JO 4809 pUR [los oy} 
jo uorzvaudoid Jo smoryT10do 1940 930 NT 
jours jo yydoaq 


j;suryuvyd jo ysop 


+|----+--+5 pofoydung, SurMoTd TIOsqus SuA\ ° 
: jolts JO 4son °* 


{SMO 04} TOIA\Joq 9OURISIC * 


Jo puvy Aq—Jo pom ey * 


“68 


Bruce 2 Rinse Ss ese ----;9mvs Joqjdeq “FL 
Ee eee *- ;Su1MoTd paooos Jo OWT, “ST 
CO ee COS jorov tad OUIeSs JO 80D “ZI 
Scie seeniccm SEP RS PE Eo S° jours jo qQdeq ‘TL 
worcester secess= 9) SOTMOTE SIG JO OUT, “OT 
S javoS snoraoad pury ows uo dor “6 
ReisinisiJaseens ,8jo0q avens ur pojuryd vary *g 
"77" J TVLOVTAvV 10 [vangvu oovarvrp OY} ST *L 
ee La nocorcsst: | POUTeLp Te Fr SE “9 
j ULBOT 10 
‘oquys ‘Avyo ‘omojsouny ‘puus [ros aod sy “G 
---;puUL[AOT Lo puvpdn ‘play Jo uorywooT “fF 
iS SIE igiictNLessiiiS Sse eR joules Jo ysoQ DE 
pleisisis srrereeess-5 9708 rod WMOS AYTQUUN() “g 
paaisile sistiei-c -mniseesss= = OTUs TOOOLOG 7% 


ss-""*"; MOS paos JO pUuly ‘T 


Seesesisi=el- = ATO) FO) LO qULUAT 


eee es Se ee ea ee ee ee cee 


225 


CULTURE OF THE SUGAR BEET. 


eee ee  * 


Se ASN ee Oe 8S ee ieee sede cee te ate ae lade teaceae tks vets nt ee | Seeess eee esse s teas lle de ones aekee fp Pe OL ‘sooqujod JO °9 

< - seemee wees seca ees eee eee eer) Seber re meee eww wwnnln coccecesee=s* 1 97TOTSNG {109 JO 0 

“B04 0% pocevere ss es * SA OTOR Ce Ree eee ae ote eee MUON Naas acawen co te mee mr MACHIOGH «sss ssh) os ne ss MORN lev emmes cos oe MenreLD 'sqooq JO. “» 
soao8 10d prord ODvIOAY “G9 


PPTTTTT TTT rere Pree eee Cee eee reer ee jso0gnjod JO ’0 


Sucacnceccccececpsemesyens|ococecoceccneccccomn savas |cennssccaeccceuccensipenhas|secen steeeneeeeeeeeencsees|eneeeereereereeensmeenss 1109 JQ) “Q 


(UU LNY a enee See ees a Poo ene een neces 0TH tats st rce as cdateonge GOI les ssstestses tee geeee WORMS ess sss teas *; eaneaseaes JO PD 
:o1ov aod sdor9 Jo ontwA “t9 
SOOT) COL CO PEO peed fb Sere eh eR eT Cronus iy odin 
Kase ace CeNiiensguiekwai ena |(eneraciencnslsicncisneiahin {L109 JQ “9 
{a cueceuvansenccecasencaws|sansaussecensicece== AQiggd |-- 19s: cs ttesecknsanmansol Ocul 
:o19R cod oang{no Jo 4y8oN “Eg 
spenece cds dasr soemesahame ioccceccecssseveetrcecosse:| JSON ZOMOT EIU. MOM Ap SION FeORTa: 7c 
40108 
sorseeseseee= gro} Zt | sod pork puv oz1s oSvAOAG ATOT] SLUT AA “TO 
he {8}00q AMOA UL .AvoNs JoosvyuooI0d Wet A “09 
oe eo) ge jpvoy aod Avp zod Aqrguen’y 6g 
ausaus wrttressrse sess" EHOT STRULITU IVA OF, “Bg 
OPEC roteeeerse 1s Gurpooy JO Opop “LG 
aparcieltensSasie bic once GULueiO REO.) :OG 
eon ane@de ced sncgsns|issennspegnrcssbsee/ ATTATORE Oe pOTT <Co 
jtoppoy-a.109 10 Avy YQTAL 
SESERP ene asenenvecceccrers|ensasscescconecevesanceccs| 9 9cersscoscrr sHaeM¥Ran Han lseodvccnnesacsvuece=sesses| nOTHduIO) G8 OLGA SUTpooy, POWUMIEN “Fa 
Se ee eel ee Ce a waeeee 4 ULIVy uo poxoatjop 4800 "eg 
ASSARES PCR RNC SUNS RD SAR AES|s sae nse nese sso serra anausls rsoecnacrurcnaccectauwenseebacevic concern ensncbeiras|(s: over. --- 4 kropouy oyy yu dynd jo oon "ZG 
err e reer eee reer eT eee eee ee eee eee rer sin a|e ee cawenencenscnecnsaumenalsnenscacccconanencennaccms/sccscsssonsesess §=9 /NOTIBIGO MOY ‘ding ‘19 
dlelicdelpdidicdislhededndek Ikeda tediedlod doe [Peder ododeae onseveseus ¢aunne ot) CCI CO OE ey EL Kabbtelt bel tde bl deal a ad ba sss--pgoqouod Suraedord yo 4809 “0g 
eee ee eer ee TTT err TTT ere eee eee eee eee rrr eww ween e ween eee wee ew eee ewer m nner ene ,SuoT MOTT ‘OP 
Phase eer psn hes dP re neiss sian SSC ODO cae nye rece nese sivinipae|'s esesipeine kowonms sr reseeereereronslonsees ss Gaga) UL PAAIOSOId H00 OLY “Bp 
(QR csc ss. kessn hen ea re aaah) cham sss oes 9 ¢7Ratr Rees OR wim Bisa aise S ee ile “775° pRyoad JO 10} Lod POAToood ODLTT “Lh oe] 
PROM KOM eo: Ge" 9594" «sins radar agin! <"=srs ens" sstran cOcagern |" = s sseres western JOM Tm. 22 sere sare eneEmhe yee has >| <= sees DT gitandas aces Se {ALOAITLOP JO 48OD “OP MD 
5 4 Aaoqous 
‘s0dop 0} soprur 9 |*--** WOT}uIS UNOAT SopTUE g |-- 76 *7 eters BOTTUM Fp | -** MOT]T|S ULOAT soprur FL |**-"*"MOTPeys UOTT oTruE F | Lo ‘prety ‘oryezs urosy dor JO oouwISTCT ‘op 1S 
; mea : PEELE Ra aieoets nian | mie akiacates Rao An oh sae a -" 181004 JO WO} LOT “Pb 
“--*==-ed¢anoqy |*7""7" 40108 tod Supysoaavy, JO 4800 (BIO, "Ep 
serreeen=* SOT G QO y serecssecnone|s Mop cod LOL0GU youo &q poddog Ayryuengy ‘CP 
{OPTUS YQLAL 10 prety 


“OUST, se teeeecceccecosees OITYT ee eer aie ee eee ee eae ee EL xq ‘sdoy 10 BSO0ALOT DULAOWAL JO OPO ‘1h 


"8104 68 |* 


--- 9108 19d gt |* 
se** 09 | 


: 
a 
o 
P 
mM 
‘en 
= 
<a) 
ical 
© 
i 
B 
sal 
B 
o 


226 


spuey Ag |oottt ete: puey 
"QT 10q049Q |"""""* 1040900 JO O[PPHL |""7 °°" 7" "- "> Ez 190G0990 


“PURRAME jo cseree <2 BOR US puntay, pedis emecpeeee ret ag 

stories eg {Aqnp Jo yewy [owes tees eg £6 AOL 

‘erov § zed of ‘te Aju |--"*"*""o$ foun Jo 4SeT |---"*>*- >"> eg tog oUNL 
“Sup 10 8 eesresicsetss Amp ded Tg |.o7222sc22:+5> sep sod £3 


trotesererereceoees puppy [asteetceetseeeeceeee roy [esteseree tees esses: paepy 


"-**"* 19q0300 JO OTPPUA | *" "77777777" * 0B 1040300 


Trrctttts org fT gsnsny 
Trrrrtt tt ge'81$ 11 Aor 


Se ee en ee en 


Tee UR TT WS ce SP Et Fe? DOG: 


*910B Sewer eee eee ew eee sseyecferesiscres=> o7ome Se ry wee ewes 
De te eety seek eecbaseesssehcs vO ass toneaceasete cet <" Ve aimee nem herein dean So 


“puety, Ag Se ee eee ra eat ets pd ibe BE a SOE foe oricatepeny C184 2 8 (a hae bab De Rab ERE es (i000 9 pd bedded Speselsts 2s PUB: 
EPO Ot Keene hee naeeeal OMICS raese res aeaes ss TOL OIRO | roost esestssecerecossscesiezcces feersssctss 2 CULL 


“0z$ el tt te ee ee rs BSESESSSEsesys Ss Selss Ore 
“*spunod 
008 ‘eBpraqyoojg f8OX [--wstetseereeeseee ss ONT 
‘exou ded spi100 9 ‘pT AvIY |*-*"**"*77 >> OFS {Ae UT 
"BOA [ooo Bpr0d g saz 
"BOTOUT g j=" "°° See ese"-= SOTOUL OT 
“BOTOMT O§ | °" =" "7m" "" SOOUT OZ 
‘oe'a$ Ce er cg 
spuey Ag |°---*--*+r7>°77> puvy Ag 
“LT Avy [oso ooo SUT Jo OPPO 


‘OS'T$ {SUtMouIVA |---""*-"--T$ ! SurMoTIe 
SOND Esccsseersscerss 2 REA hR Iss: pecariecccscr <= 55 RUN 

rolow dodipg josssessesssscesscascs PUSS SORA TEES AST SS TIO IE PR 
ROUOUL OL eegsccccans weesssessecsesa[sYass®2S222°2°>2 SONOUL OT 
ROTEAGING fuente Sania Sliscaasensncesssssi-% 8 Avi 

Ph sew wee ence ewww ene IF BIBS 

“SOTOUT OL j-"" "77" 78°" * SOTOUL OT 
"EL TOQUIOAONT oaeescsessesssssl55s Av 
*890}UJOd |*-""""*" "777" "TLI00 JoOMG 
vara $ rote" " "spor orends QOT 

* [EIT leee son SS cpaccnnees Besse 


WOK WSt2scSrasss25525 EAT 


SALUT Le) Pomerania aati mle OKI, 
*pur[MoTy sence dame weeee purpysry 


0 ‘es ee ey 09'T$ 
‘e108 Jed spuno tL OS EAI IN bey tqetolt Gf) 


"*"-09 avong yoog oulvyy 


Se er errr 


vet seeeeneeeeeeeeeeees ONT 
toeteess> SuTMoTd puoeg 
sooreo"" Op ‘Sp109 g / 80 
Pilesyse ees woe" SOTOUT 8 
esc ssesserscrrs SolauT0¢ 


soa. 
pee Peers s va RDO GLOhie 
“7 s""*"9InUeUL paps-ieg 
soreressrrs* “SOTOULS 09 9 
Pee tr eeT Sete 2s ASHORE GL 


ery ef 


rsotearecescoeses=*= gnog 
Seteeeeeee> Sep UT ACR 


wo teeteeeeneeeeenecees ONT 


‘Trt ttt ttt gag {spr09 ST 
ee ereperiseeriaans Sa 


ror teceeeeeeesenns- gga Z 


Ren seaea See eso Se iiStas 
PSSST S SSS SSPE TET SLM 


“OS T$ ‘ pamonreH 


set ewe wee ee wee 0c’ t$ 
FITSSSEPISSS SIS SoTout OT 
Care Se eee AVIV 
SPISEORSSITIIIIS ITE > OQ 
SPS SSF TSI SS S52 SOROUL Ss: 
prety esas [225525 1940290 


GREE ERGO CORC SE Oe 


BSissssacsiss= 2. SAnOULS 
“*** Surjuryd oroyoq ysug 
MIO === "=" 800}830d pue u10¢) 
peesrs ee sesuS eres O108 T 
sr eeeeeoss: NOUTRIpPLopay 
5 SERSSGSA SPIRES so 


PEESASLISTS 5 F22° SAHOUL TLE 
seem e seco eeeees “9 AvTT 
2 tS ferro ts sO 
SESS Sses3s5 7595s TAIRA, 
poeggecseserscosss sss sax. Terre reer eee eee ee 80 
sete eeeeee eeeeeee ss mMONT 
peaPemn sss eemeee Oro () 
OS aes Leer p eee Nga 
pasaisecicia eines si rpayeg does be 29 ig ROTO In spunod ZT 
**""0D avsng yoog oureyy |--* "09 avSng yoog ounyy 
=="""q90q POULT OF A\ |-777***--* poos pozazodury 


+ Saeeeeweees™ TIEOL ApuCd 
SE so OTC puvldg 
pe np 2 gio aes are 


+ se eeeeeeeeees ory 
PECTS OSTEO in. 7Kelay 
RENT oes Papi rete cae OF 1 
SSO SIO MEO OCIS yy eqeCnyslyy 
PROC GOA Auvui105 
‘qe0q Iusug 


| 


Ort 


60T Sor 40T 90T 


*ponurjuopN-—-FNIVA NI GHOLINO LAXG-AVONS TO NOILIGNOO 


j}uouns48 
“Ul G}IM Jo puvy Aq ‘Suynd Jo opoyy “6g 
ry Ree pte od apa ead jourpSoAIvY FO OULLT, 
josodand oy] oy yuouro;dum Teroods 
to ‘voy ‘puvy Aq ‘ouop Surmurqy suai MOTT “LE 
wweeesceccss- | SULMOIG] JO 4sOo puv oyNq “9g 
~sereees==5 SUIBOY PAY} JO4SO9 pus OV “cE 
“*****" 5 SUIBOY PUOI0s FO 4809 puL ou, “FE 
“"* 5 q}u0ut 10 Avp Aq ‘s101OGvy jJososuM ‘Ee 
“--* 5 Avp tod ro10qvy youe Aq pooy vory ‘Ze 
pets ths a i Sel 4S JO 9SOD “TE 
~* "gt oqLiosop ‘posn yuomopdun peroods x7 ‘0g 
serge § 10JVATJ[NO OS10Y 10 puey Aq GMO “6% 
LS ae j SUOOY 4Siy JO OUITT, “8s 
“"49800 ‘qonur Moy ‘guqM ‘Moy Smo AA “1S 


sreeeees= 1 NoTTddY OINUVUL [VIOYYIV SBA\ “OZ 
-*,0108 1od AyWQuUenb yey Ut pur ‘use AA “eZ 
jsdo.1o oy} 07 pordde oanuvur o[qvys SUA ‘PS 
“7777489001 Ol} TeoAyod OULIST(T “2% 
servecsrssos jSMOL O49 WAOMIO QOUBISTC, "ZZ 
Parsee wresseccee==-4 Surpuvyd JO 9SOd "TZ 

“""" §Tip 10 pucy Aq—Jo pop 06 
RAE GSS Pree SES SES jo7ep ‘ouuUe[d “6T 

‘oulvs JO 4800 pur ‘[Los 04} 

jo uornvaedord Jo suoryvz0do 190490 990N ‘RT 
sh aeesesneccccmarsenesss FOES JOUIGO LT 
*soer-"- 5 nofopdure SurMozd frosqns svA\ “9T 
SOO OE COPEL so" 7" ; QUIS JO4SOD 
rr receeesecsseonsecesss 4, OTUs FO WAIT “PFT 
vr oreeecrssos" 1 SUTMOT puooes JO CULL, “ST 
tosrereccnscessss 1 o708 Jed OUIBA JO48OD “ZT 
psi piosin sie srccereossso-> poures Jo WIdOG ‘IT 
prsssaysiperzs22se ,Sutaoyd yey Jo OUILT, 
ReSARe javoX snoraoid puxy ous uo dorg '¢ 
SO Ee §Sjo0q avons ur pojuyd vory “gs 
“7° 4 ]BLIOYIZAV IO [RINgVU OSLUILAp OY} ST *L 

SEIDESOEICE crrsteesss* p DeUTBap [OAL II ST “9 
q 

4 


4 WILOT IO 
‘aquys ‘Apo ‘omoysouny ‘pues [tos ano¥ SF * 
*-"j puvpAoT to puvfdn ‘prey jo woyRBooT * 


osceseutaceczsiscoencooncess (yg JO LoquIn\y 


227 


CULTURE OF THE SUGAR BEET. 


"p04 ZT 
00% 
«08°88 


‘apanod z oz18 ‘#109 ZT 


“ST JUOUL g 10 9 
cy, 

“of 

"m0 rod [4% 


‘MOT}UYS WOIY SOTTO F 


Orb 
"BULO} Z 


* 


‘9108 


*OMUVUT O[V}S BUrpnypouy FOHT » 


Prrrrer eee errr rrr rere eee Te rere eee eee ee eee eee eee weeeerreernnesttyeensencnt seeede a= -0e  sToend ‘s007B}0d JO ‘0 
eee eee eee ee creeeeeberense= 1 STOTSNY ‘WLIO JO a 
osesesceysoororss: SIO) OT scovegeseecscosss TOO gy soessesecorsose2: ISUOVOLT eee csecece* RsigOR LT see eee meee enwowns 1 810} ‘syoOq JO v7) 
so10v sod pols osvi0AW 
settee eee eee errr eecetetenlecreeeseeeaeeetemensarerec|senereccscceteacenneternns|seceteraecarascerenrartscslerccecenneraransenss sagonniod J() ‘0 
SVahbanveee sore" =* pUI00 JO “@ 
sreseoseessomusimrnire) aan Sepeseeerevors ess RemME Dh *PPeepeerers rere RstengOR ToT lereconerenes od eeerdah sceetsevagd@epereescer esr BIRO JO ™» 
soaoe aod sdoao Jo onpeA 
CP Ee Ol OEE OOOO ORO EEO 4 800)Rj30d Jo i) 
strtteeteeeeeeeeeeeesss* 100 JQ “@ 
ee eww mewn ww www 09°6LY Ce ee es 08814 POPP TC e PPP TCP ee ee rr GO'OLTS Ae eee ewe ewww wane §}90q, JO “p 
roLoe aod OINg]NO JO 48OD 
TOSesarrsesgereeces: ggrp Tr PTE TTUOTLLIT ETE Oe ,sdox9 jo moTeyor Ino’ Ur s}OOq, yo Cay Pe & 
0.108 f 40108 
cowcnecceccssnccccccoscccctsoorres O01 CL ‘spunod g| rod suo} oT {ozs umypeyy j--*°°""” ** suo} LT | aod pork puv ots OSvIOAV TOY} BE YT AL 
CASSSSasacyasesesesssvsItF-leereceeccccssesese RS veseelenes LISS ceeeMe omy Heer e cece es ecce Rear ey ee "|, sj00q anoA ul avsns Jo od vj UOD.10d Foy 
sereeseesses sy npoy aod Avp sod AyQUen) 
semeccercocvosswns ss NOT GIUUIUB JUIA OT, 
snessoceccccsorerercs =", SUTpIoZ JO OPO 
sc ecncccescedagmatr seer prey GUIBS SOIIMaps 
tereeewnerererermrnns DutATOBOId JO OPOW! 
joppoy W109 10 AVY ATA 
porvdmo0s sv on[vA Surpooy popwurrysoy 
Se SeRMAV ERRMSG ace sicces Unive puncihouseevewenees Carvsrihyestde nes brFRheNEMe Keon len sc ss cols Qtitintae iene ra (pas 450s tr rere" p ULIGT WO POLOAT[OP FSO 
resrmesenes 9 Kroqouy ony 9V dnd jo oot 
eo nenereccovowss soo OmTUIGO MOY ‘GingT 
srecreesewes paged) DULInderd Jo yO 


Poe ee eee eC eee eee eT eee eT Te 


Ce 


OO eee eee twee 


Rew 
Teer eee eee eee ere eer 
eee rere eee eee er ere eee Ty 
eee eee eee eee eee re rr Ts 


OPP Pe Pee Pe reer 
eee rte eee eee reer ee ee ees 


Wane see geesecnceesavvwitninmennccorseceadereenernemn|senneersegesccencses eHRHGs|rerereeraeucsneuressseabe¥iioocs="* : SOT OUI) UT Padlesoln Sj00g (Oly 

rrececccccnvmnngd |e vernerersceccconssngs agg [reoseceseeseccecsnsncorad|*=9"* <= S99RC FOO} TOM POATOOO GOP 

se acenr scr ssae eed DORE Hels eecenesscoe += Toh re Te |" hese trast s MON Od Te hecenecsamenae © 6) 00m 7? ene oan ee eee ba | 
{Ad 
treseesececeemesess Orrin f [-----* £1OZOUy OF SOTTUE OT | ttt ttt eoTUL g |"" "+ WOTVNAS WOT BOTTI g | LO JavqAd ‘OT}e98 UAOIy dorD Jo OOUUYHT 
sereesene sees nas ole pene 48}004 JO 010} 20, 

tet eteecenenee sense an oT |e ween ereneeeeeene TrTtrlgT@ [ecrecet sess etstse racemes lec seeseeccececocsoncer ph |-e"%" pQ108 od FupSOAIVY JO YOO [BIOT, 

eregererress we eececcreesernars AO} Hh qenesccervccsccosconsrnasieveessavasasescoone OO] 7 5 Sep.ed xexoquy yoee dq peddios Aapwonty 
a £ OFLU WFLA LO puvy 

tee eeeeenereeereene OF oer ewecewepesenense G we teeeeeeerereones ony seteer errs eeeseeees ony Aq ‘sdo} 10 S9Avo] SUTAOMIOI JO OPOPT 

Persecasaetsates+ gut Gr Sovaerrsressnnirse™ SIRES iL aenvnanxeee tos cee swe ebaeanecennebers Q10G --- 4 Lup aod went youo Aq Perr eouyIug 


SUSRSLIRAT SSCS PAR 2°er9 SOM seen 


ewww ew lee eee ewww weeee ee ee eee eee eee eee ee ee ee Cf 


0 99 WY 094 esienis'n tie pn pe MOTT, 


CULTURE OF THE SUGAR BEET. 


228 


‘opeds pue puvy, 
“OT 1990990 


‘90q pus puvy, 
‘e108 rod cg ‘oz ANE 


‘oroe aod pk Sor Ae 
“pavoq pue qjuour Jed Ts 
‘9108 ¥ 

‘oro 10d F¢$ 


‘pucy Ag 
"OL eun L 


‘e108 rod SpvOT 0Z 
"OTS {807 
*SOTPOUI g 
*SOTOUT 0% 
‘orov aod gg 
*puvy Ag 
0G AVL 
‘9.108 
rod gf ‘ow ‘pomoliey 


‘ON 
‘o10¥ 10d 0G¢°Z$ 
“soTOUL 9 

"6L8T ‘ABIX 

“og 

*sOTOUT 8 

"SL8T ‘Toquieydag 
“M10 

*or0v 


‘ON 


‘urvoy Avo 

*puvrlAoT 

“OF aS 

‘spunod ZT 

‘OD IBSUg Joog oUIR]T 
*poos yoog. 


SIT 


cocereeeseeeceoe nuey Mg osccesmenninesessonuuyp Ag 


sereeeeeeeroe = 997 1090300 
pueH 


see"""* CT 19Q0JIO 
seeectereee eres -nmug kg 


sweec eer ences ceeeesesesse|ssesasesessoneere sh eune 


seseeerses Gad ‘9g oune 
ceeeeeeeeeeeses"* QT OUNL? 


tenteesresesns- Kap aed 1$ 
sateen cress eteeness Q10R FE 


See ad 


seimPiriaerisie.£.c% S52 DUB Y, kg 
ppeopsesessiss"Pe. GOR 


am wmee ee neem mme enn nne $$ 


so ctecccnenenecnsoss TOT 
Percepasrrerrrrr?. gy Onn? 


rereeeeesee--od {STRIP UL 


caPceeeceosersrens-ecescr secre re”. OINUUL TOY [so 


seeweeresce" FOYSE SPBOT G 


“+>: Surueyd o1ojoq ‘sax 
peace ae Saou! 8 0} 9 
Ppsiesiepesrbe rss Saou 0Z 


we receeeeeeeees ++ gta GF 


ercsresrsseronr lies Ta 
soperceesrssoce==2 Gy Avi 


o10v 10d 09'T$ f SuLMOLIe YT 


ce cee eee ee ee eeeeeee == ONT 


ee ee ee meee Oras 
sreecccrsee SOTZOUL OT 10 6 
GL8T Urese * B/8T fie 
g 
seeeenss “-"soT/OUl OT 10 § 
ssssecresciess =i OTs TTea 
WVWISSSIVASSSSVSsSses% 500 Core) 
aaine = sieisinininemicine oO 0 ie 


suming a ne cane ait 6 aa 
ceeeceteeeeeeneens ATU 


wroseetorss ts" Ureoy POUL 
SESS SRST SASS puryd yg 
rece oeene: aA ge 
oe eR aie ee spunod ), 
**--o9 avSng joog ouleyy 


PIT 


pee Tes ‘et Av 
--910v § 10d spi0od ¢ !80K 
peerercesrvrrrrs: soToUr g 
eeeeeeessseeee=-gQqOUl $Z 


at 


socenecoseresroos -1TIp UL 
13 Ne 


o10v § 10d Tg { SUTMOLIv AT 
ING 
seotecesereees OI0R rod ah 
se tteeeeeeseere=* SOOT G 


sreereseess-@ygT ‘GT Trad 


ew we mew weet eee eee ees ans p 


G 
soTout J, 


trottsss = g18T ‘OZ 1oqG0}0O 
see te""SuBeq PUB LLOYD 
ero § 
ssetrestsssecssse TBINgENT 
spsesrestasssesseses: goR 


eee eeeee sere eres eT 


eee wwe ween 


PIO 10:10) bare) £0) 
SOS AOR OCHOCE OI ai} (Na) 
0a I$ 
BaiRinen.s sssre""- spunod 9 
“---ogaesng yoog oulvyL 


eee Sees eee -<- 


4 uouM.149 


reveneeecsecssse-paey dg [roerettt eters puey Ag | -Ut ygtA ro puvy Aq ‘Suypnd yo opor “68 
sreee"9°G7 PUG FZ 10 0}0O [°° "*"""""" OT OF T L9QOFOO |*"" a AE Ny jourysoarey JO OUILT, 


sroeressocees 22.990 1RIOd: 
sisiminwseisiecie-sic.eis.eiriris 9108 $ 
seeesgrrrerssercs yeanye Ny 
SAR Be en aarcos ce 80K 
heute s-+-+----taeo, Apueg 
mare ey merecescrs ss Orce 
Sam sian e1on 19d spunod gt 


"09 avbng Joog SUTvIT 


sreeress*=* oom paw puey [ooo tot tts" puvg Ag 
ainieainiainis apepsiaiiaieie eee settee reeeeeerees Opies 
somensccene-s oo7s founr |"""°*"°"°*" 7 981g SB OUIBG 
prvoq pue yywour tod gT$ |-- "+77 7°77 -ABp aod Ts 
asinine rm RERASRASPPPLOIOU Gy | eee ree eee ee e108 
Se crerreenennmesesns. gaia mr cnenc cer cnnrrs Mente TS 
ope eeceeeeenseeeeeeee Ny [orter ers tentesseenesssenes 
srr erornss=! NUBTT | rorocrrces==s-puBy hg 

sesercparnrr T oun |-""*"***- oun Jo opp 
seecorrrine Td. SOnByasong | roe seerrercece L$ “y809 

‘roysv{d pus 

++-*+--- spunod 90g {sox | ‘soyse ‘ouoq punois ‘sox 
-*- gc$ forov rod spr10o OT |-"" "7 aes ‘sp109 g 
sepoeerereornsrrretce soX [77777 QaIp pUB pooA3[90AT 
preese ceoseesss--ggqoul g) otter goog Fs 
erpereccesscrres gQuOUL.gg || irr rereeresre cree Joo} Z 
repeseresrces oaoe § aod gh [oro Og LO C$ 
perececsereecesse puaypdgn pseserssrsessorecrercenees 
srrereeeseres gt ao g Avpy [778777777 93 0} OT ACT 


on 
aeeeee SPeers Ts scersARSage 
sooreres OTOL OT JOG VT 
FEPERELE SES IES BL8T Jo TRA 
FEE eS eas of 
aoeerings “*"soTOUr OT yLOq Vy 
Seco ees sreees LL8T FO TRL 
SOS CISCO SCORES f W109 
pieieinrin coensocsrenss 9108 T 
peek aeas sees" TBLOOT LY 
se eeeeeeee seers: TOM JON 
secceeesseesse-tigoT AVIO 
POE III purl aot, 
eee Beenie seirielscim me Ore 
hicisicegess os s'em - spunod FT 


----oQ avsng yoo OUIB]T 


TEE 


‘ponulyuo9—ANIVW NI GYALINO LAAI-AYVNNS AO NOLLIGNOO 


josodaind o79 10y gaormoydmn peroods 
zo ‘oy ‘puvy Aq fouop SuLmUTg} SUM MOTT 
wrrereses ss) "5 BUTUUIT JO 4809 PUG OFE. 
sereessoo "5 SUIOOY Pl} JO 3800 paw 99eqy 
sor ss"+5 SULAOT, PUOIS JO 4SOO PUB OUILT, 
---;y}uou 10 Avp Aq ‘szoxoqey JO SOB AY 
Wes jAvp aod r910qv] Yous Aq pooy vory 
j SUTBOY] 4SIY. JO SOD 
-* "41 oqtazosop ‘posn yuomoydurr Teroods FT 
aT j LOYVATITNO os10y Lo puvy Aq omod 
;SuLo0Y 4Siy JO OULLT, 
--39800 ‘qonur Moy ‘9vqyA ‘MOT ‘WOT AL 


4 pordde ommurur [BIOyTPAV SB AL 


--;0a08 aod Aytuenb yeyAr Ur paw “MoT A, * 


j 8dozo 049 07 pordde ornuvur of (848 8B AA 
pescerckeree 7, 8}00.1 O]} WooMgoq GouLISICT 
rPerae, 7777"; SMOT OF} WOIMJOq OOTIVYSTC, 
seererrccccercrtes tps j Sumurld Jo ys0p 


trrrtrsse--5 TTtIp Jo puvy Aq—Jo poyyony 


pepnedo py ssiie SSL UF 8s joyep ‘SurgUel 
“OTIS JO 4SOO PUB ‘[LOS 9} ~ 
jo uoryvavderd so suorzVz9do 1030 040 NT 
-;, ous Jo yydoq 
oie aisle j pokopdme Surmord [Losqns sv A 
porte Serrerrrcls) rrr rer mete TOasO) 
paces seeccerrscsscrces---;oures Jo yydoq 
, SULMOTA pMOdeS Jo OUT T, 
joa0v tod oures Jo SOD 
sFrerecct> jomrs Jo dod 
; SutMold ysay JO OUILy, 
s----+ sana ¢ snorsoad pur ous to dor 
4 8jo0q avSus ur pojyurld vory 
+77 "4 ]BIOYIYLV LO TeaNgvU osvurLIp of} ST 
geeesressscerccc? ange j pourearp TTOAr 4T ST 
j, MILT 10 
‘oyers ‘Avo ‘omoysouly ‘puus [tos aod sy 
->> 4 puvpAior Jo puvtdn ‘ploy Fo WorywooT 


ne secesin cine csines jorov rod umos AquuBNt 
j oures Jo 9oIN0G 


*8E 


a7 


j ous JO JSON "NE 


‘€ 
% 


ee ate keel i oa cooscaccss rene en ITMOS Poos jo pury ‘TL 


serenneecee see erceeeeneree Kite JO IQUE 


229 


CULTURE OF THE SUGAR BEET. 


‘OPUTITFAO 8,.1OMOIT—OZh TAO PUL] 07 UomoAordeTy y 


ee eee we sewer ee we wees ess|smaweseseessessaseseessees sonwerones ss STOTIONC Sso0qynjod JO i) 
Meee e wees see e eee ee wee eet ise eee ee ese esses sesseeeeeeslis ESS eEee ore 4, spoqsnq {u109 JO a 
1900}. QT [rrr teeter BUOP OT [tte Bog gy [*"**"*** OL Zod BUOY GT |” otov rod suo} LT | TTT EBUOZ SSyo0q JO 
:040u aod plod oFvIOAW 
“=-"sgo0gujod JQ ‘0 
eeneeso" 1100 IO *Q 
cen vaneeadnak nad Fegceavessecsnsvensrer and Se SKaaeeecnenset sn emn si Cit See ducanescsinoemca sean RaceensdesesiscassasCPer SI OOC ut) om 
:o108 dod sdo19 Jo OnTB A, 
cence] coc cc cece ce ccec esc ccesacs|commuassasensyessesscscens|sounsencennssesssescessess se erewercercessewons ss GQOIBION JO) 9 
eet ttt ee newer cece ness aie P -ee="7 W100 JO 'Q 


oprah | crctt eres oguog | or” OZ GLb |" * (OFQyduLo you) Op LLh |" " "ssn eees pCO OTH |store ees oeseeess | SOO 
:o10U Od OANYTRO JO 4BOK 


PPrTrrerreseereeeeereeeeeerer UL ee ddd anne , sdo19 Jo woryejoa M0’ Ul BJO JO OORT 
O10 
‘spunod g |--+*-++-*---spunod g 03 § | ****t+***** spunod 407% [nt str testers ttt | os spunod g ynoqu oz1g rod pork pur 02718 OS RIOAR TOY} Mu yen 
hat"? Baio ~ seceees|eeeeeeaenensceeeeeeeeeres | psigog Anos UL avons JO oseyUOdIOd FUT AL 
eeecenceccewerees| serererensess yy yoy cod Aep aod Ayymun’y 
Terese ss HOT B[VUNTIG JET OT, 
sereeeress="5 SaIpoos JO OPOL 
. setseee "1 OMBB JO 4HOL) 
soeeeescces|sececnnscorenscenerss SUTAIOSIIC JO OPOTT 
j Loppoy W109 LO AT VTA 
porvduroo BY ON[VA Suypooy poyeuyssy 
vreeeeesewseeses FULIUE WO POIOATLOP 480F) 
10} 10 PeUSEV SSS MER Sears eas sce pp|scs.cVacc cece ss or ade SURE vreseeeeennns Kioqous op gu dnd yo oot 
POMORITED AC LO ALOLOUILE Pannen seen esse eee s Sc aaeR if aweew see see eee: seer er ‘ su ccececccnonseoonnss MOTTUICO MOY ‘CN 
10} 10d 8} M09 gz YNONYy |** ic wt ence cece ease rensennanelsccereccccccnesamasnassens|ssnsscarsnaaacesasacroncccioscsesscsoes FAUT JUpLEdoId JO 480K) 
‘Hey Waa "ese CERT IIs TH AEE SL ECTS todd Aalabay | Meth seaciatemet 3 he Coheed (oh Gye || leaks oa ajeino Wau ainlsie ME Pie Pe “TOL AOE, 
yl ee aa “ON . seceeeelieeeeeseeneecesseeren GOR [eee " 1 GOTOUOT) UT POATOBOId HOO OLY 
Teh APR CHIT SRY ATT | sl RGR Na et hah BE DIE TST (0) | edl + 104 aod gh [rrr rt retest og [ort gBPOO JO HO} Lod POAOOOL OO 
"103 10d #1190 Og |*--****-* W909 10d ByU90 Gy |*“Buyysoaavq uy popnpouy |***°* settee TTT |e ess" LO} dod Byt90 Gp sens adevaticd an mes sKes i STLOATOD FO GEOL) 
4 Adoqouy 
‘gO[TUL P| rrr ttre GOTT g |-""“MOL]UIS WHOAF OTT T |**"**** godop wor opruE F |--" "7" 10 ‘Favy_A ‘HoTyeys uLoIy Coro Jo OOWLYSTCT 
-*=* gauo og |'"* me “ Saas iy naauteunccas eigacs|sscancevcnonsensensagehanr|>hartscesmanspere=*=se | SOOT 70 10) JOg 
See Eee | bee <8 © sen Weee law wes CTA Renew cucer essere Oe ttneeeslin sence neee neers esewer ord |eerens4 C198 LO BUYHOAIUT JO 4809 [BIOT, 
Fa Tie) | oss e sess ese see eenn BION A) «Wen sure ree serene Gyo yo“ reer cess eres ONOR mono Tate ie WORT j Aepaod aoxoqny qoue &q poddoy Aqrytmngy 
{OFT WTA 10 puey 
‘ost OOOO EEE a 9 ATA IT 4: p<5 sae ae tke be ole Uae ALT JDP CIC Thalia 5 kq {do} 10 Soave, DaAowoL JO Opoy 
‘0100 ateceraneuceneeee’ QeOge seeseeeeeeeenedees QUOUp [eteeeee* seereees** gaou § | poddo, pur poyud'‘osou # |**-4 Aup aod uvut youo Aq poypnd oowjang 


PPrrrrrrerrrrereereererrerrir i CL re 


THOUS pvogTIer yV O) ig se neeerecces 
af 


—_——__—_$_—_——$——_—_—_—_——$——— LT 


“Gs 


CULTURE OF THE SUGAR BEET. 


230 


e108 F PTeTTPPe PTC re Tre eer eee e108 $ Weanseds sae se sneer aces Aaonens tren Senttns i9g1 ee -°*5 Lop rod ueur qouo Aq poymd oorjing “OF 


j yuomINI}8 
sil ett)! (0. 1 ela aia |): eS: alae 52) GC Giana hye Sy ln as Aq. ‘Suynd Jo opoyw 68 
seinnidnin a9 ic** GL I8GO}0O)| 52-8275 = SE Teqop0D) |-"-" "=" Tg PUB0s LeqozOH | ses cep aan a jduysearvy JO OUILT, ‘8e 

esodind oy} 20j yuomeyduy [eroeds 
“puey pure oop [ores pug Ag [ort pared Ag [ost ecttt etter pueay footers paey Ag | 30 ‘og ‘puvy Aq ‘ouop Surmury] se MOH “LE 
ezoe sod 2H $g A[N LE |*~ oa tae ee | SE Ay Wy et oh Brn © Sp RAE yes AMATI (sce ae ese aka gee hee 1 PP oe OEE ee “77> 4 SULMUTTY JO 4800 puv oywVq ‘9g 
‘orow aod gg ¢ ATO |** ----pg fog qgensmy |o--oer 7 77°g for Ag [rep Ame fees 9g fat £pag [oo * 754 TTLHOT pay Jo 9800 paw aquq ‘Ge 
‘oro rod FH ‘Gg ATNL |*~ ="anqgrog Seg ouDlpP |" ~* "eLowae EH Osi eunP |“ Tc ote- cee ne sel sere srreessesss OTg fATME |°"""- "= "4 SULIOT PUOIS Jo 4800 puB OLUTT, “PE 
“ep qed sym90 0g |---**"-*-Awp aod syue0 Gy [~~ 77 TY TILO UNL Ones || a EE ee nn eee a T$ |"* ‘§q}UOU 10 Avp sq ‘sav1Oqv] Jo SIH A\ “SE 
TATA 4 MP ATES ES Slee seh hang snsies = SpOL ORD DSI) Pi limos oon: a a | Se rereesees- oron € |---- 4 Aep aod cosogey youe Aq psoy Baly “ZE 
SaSnipieieisialein =i aisles pay 1d Jeiniiaesieetisie =i TORO! fe ar anen ace Pee TE PEE PTS aed inane a hee megan Ey! fie ya a4, alee j SuloY Jsay FO SOD “LE 
Sang? oC Su eRe get SARTO Sats Gia) sil ea a eee pn Se | [oe Sor SSO Seite -* gr oqrLosep ‘pesn yuswmodur teroods JT ‘0g 
(0A EE [EAE PAC SST AI IS fk aa feat SOI TTI 0h 1 WAC Rada ae la acy pure FD AAR ORs SUC, S | emma j10ywAlz[NO ostoy Io puvy Aq EMO, “6% 
Lefer UP Me SIS SIIT S Dy AC= (1 lta ee Real (| ee aie ae a 4 cain ie sie otaeoioe TOTS OUININ [mecca ce non ee eae { SULAOY FSi JO OULLT, “8% 
“ort USTETATLE = (ETT 2 | PSS SIT Wy EH PANGS 1) 7a hn gna pape ee PISS TT SOs | aia 2a CCE "44800 Sonu Moy ‘yey ! MOY ‘MOT AL “LZ 
“Surjyuvyd o1ojoq ‘sox |store SBOE yt | See gO SES eka Sy OKs cigeies aineasniae Bor als ONG ge coraaars ei OIL |S Og b Rey idela. oT wyE TORE Be A 9% 
"9I$ ‘e108 rod SpI00 g |---"**°**- ern OCR oes ene e STS: SpPLOO gi" (> ee oo eee EOS 9 C6 | A aa ee ees wages $z$ |--4 0108 aod AqiQUenb yey Ad UL pu ‘MOT AA “eZ 
‘surids Ul ‘sox |----"*~ 6L8T ‘Gt Ae ‘89x |--7*" SEES aS BOA ine aoe, cpt {sproo cy {sex |-- odov aod spa0o ZT ‘saX | , 8dor0 04} 09 porpddy ornuvuropquys Sv A, “FS 
BOI OUL Gi ome nire tora ELAN IPE PeOSE SS AG sesh Tos 19 1.4 Oe) | iene hese SOMOUTAON cscs ce cote SAU OUT Gs pecan eae {8}001 OY} WoAAgoq VOURISTC "ES 
“SOT[OUL EE | ~~. prassiatse=sngotei "~~ SOuOUp 0G Mee.0L |. <-- re oes oes 4OOF wr rres seo" ESMOL OFF WHOAFJOG OOUVISICT “GG 
‘oroe 10d 0G°z$ |-~ GU SE Nara rss 9 Bl Copan ee epee ene flepal lame gis oleie 962s eee Eee ee e's a een aes = O1 08 kad oul pouces SEES ag rt jsuryueyd Jo 4809 “1 
‘pauU Agape ses <=> Sea ALTON (pmnpecaree sO bo COOL HANS || co- cusses son ==. DO sorteesoes- FTTLIp dO puvy Aq—Jo poyqom “03 
BUREAU Ce ease oo ALOT. GL NBIAL | con oo one seen SPAMIT | pare cce Se ee See UGA BINT or eco roae cere. SGA URL |p oe te apreeerss chr 5. hORUp Sunuela sOL 

“9108 ‘OUIVS JO JSOO PUL [IOS ONY 
xod s3u90 0g !Surmourey |----°°° "TH f SutMonePR |-*" "°°" TG ESUPMOTIGH [oe teeter jo uoyvivdoard yo suoiyes10do 19430 OJON “8T 
Oe ee weer enee ale ewe we eee enews es ea leans ween eee ene te tees 3 0uLes JO yydoq “iL 
ro <=" SER Sesser ahs 0Ni piper gaan sone ase reel ONe | pyerosnsarice rss ane cecmO Nas coe ss , pofoydure SutMoyd [losqns sv A, “9T 
{O08 TOW OG | ss oss sess cess see s*|es""""-QOTMg SUIMOTA fh 4 | PRAIA ea ORY jOUTBS JO 4809 ‘CT 
I SR Sa E 1 Oh Ss) fe et rea SOU OU (| Ssaaea ae eee eee eeel Soper, Se hI joures Jo yydeq ‘FT 
Key joo "77" GL8T ‘OT Av pemaQer asses iscsi or AVIV poeaneed o “*77* 5 5UrMold prooes Jo OWLT, “ET 
HEPC) | PERRSBOE Cong ea Saco ag Cf EOE SORT EO SORES G0 3S | SER AR CRIP EOC OMOCS i) Peron Ea 7 eesisicning jorov dod ous JO 480D ‘ZT 
FABTOUI) Ome =soneese ne = ses SGT OURB I Cn rr Te MAQOULR |, oc sacs cesses KOQOUPOD (co cress coo SS eaqOuNe irs sesoo rss EE: aber jomes jo wydoeq “{T 
"SLET JO TB |o-- °°" SLET FO Te |" *" REE OO TI ont BNC 2 | EGE TRG Wah SSBGT | eaeicman eae ermew a GS GIN | ee maeemeackce Sera j Suraord ysag Jo OUTT, “OL 
‘so0}ujod pue sjoog |---"""-"""* wI00 puu sqoog |"~-""" "tn SU ROG e OGY ouoN --=--* savod snoraoid pax ours uo dorp 6 
-oaou t a saieeeates io Gh (| CSRS OAS OI: hia, a teen ag ccricsnecay e108 T tre tro7"" 5 Sq9aq IUSNS UT popuLid vary “gs 
TeangeN |-- sale bee sO EN |r o cen cer [RONEN | Teo css ae See Teangye NT “-"";]BIOGLJAV LO [VANZVM ESVOLVIP 9} ST *L 
TED Ag ete SEFC GSI IIIS “(| Detar Mere By 01°) 46:52) 1 4k) #0) aaa a a 80 8 eee are aes “""{ poulerp [[PA JEST “9 

j WROy 10 
TIOS. ORIG) PUG A PURG yes asses = =P eicinainnia* QqrTai--*-""-" = °°° = = UIBOT HOB |stats ee TTB OT AIL tees. csieoce sueameons samen nunc ‘oqeis ‘Avyo ‘omojsouny ‘pmes [los m0 sy “Gg 
*puv[AOT pue pur[dy j---""" see puepdy |--"--"" nS ray 0007 18 0 i pee phlei as TARO [ence ese wot Apurg |--~ j puvpAoy to puvpdn ‘prey Jo woryLo0T “F 
LHe et OO UCD EI SS eC Zien a> So ee ee AU "enim tw areal alee 15 fal al latina tot ae eI Og lipot aise sos ore patennes sae joules Jo 80) "DE 
‘spunod 9 TEGO CHURCH LE Olen se = SpUNOMOL he ae ean ee = SHONOU |. snes Sue *-- spunod g |---*77"*7*>*77""40208 dod wmos AZTQUeNY “g 
OO IeBng yoog ourvyy |--- °° 88s ete AMBUTIOX |°-- "77+ "> paqaodury |----- *-q90q IvSus PouUeLy |"-- "0D rwsng Joog ourvyy |*---*** cES srptesnacaey jOUIBS JO BDINOG ° 
MOpT HAIG) esses =ss"s8enG5y eons) |""-"---"= Noes {e0q-deGlg |°""**s <= ss sseneccascsasccsioc eens ie cs poos goog |--"** "77st tt +7777" 4 WMOS POOs JO PULL “TL 

\ z — nn 

OoT 6TE SIL ALT Olt pei cehrsencnnnaniencc cess: ~ AIQUe FOTO UMN 


‘ponurmoo—ANIVAW NI GYOLTNO LAAT-AUVINS AO NOILIGNOO 


CULTURE OF THE SUGAR BEET. 


eee on ne ee a a a ee 


"809 0% 


*s-* s8poysnq !sooynjod JQ *0 

| seeres--s groyANG £109 JQ ‘Q 

eiiiieeiissnen Boy [eccecceeeeeeeeee es gtiog gp [iret eeeeee stesso + 800} OT frase hee es thoes MLORDB Iss Sts cs te cork ane ee tien i 
:o40U 10d plot oswoAW 


rrr rr rrrrrrri ert ie ee ed al Seeescusveceesss¥ se =P eee ty 9 


PPrrrrerrre eae 


cccccecnseseus coownns ceneees[enneeereeerrneremereeraes|eeeweeneneeeeeernereen==< 11100 I) “Q 


“oo1d Sw eEaR ewe BeOS Rem SRST ETO COCO ded 90): bt DIAL abe the toll Gt) AE Stated dba! tot ld oe eee te eS POR Ut eae 


rorov 10d sdoao Jo onpe A 
be cocacavececenss ses") SIOTEIOM TO) 0 
weeeeeteeeeeeeeee= T1109 JO “@ 
wetter er teeeeennene seer BIOOG T) D 
roaov aod oangyno Jo sO” 
,8do10 yo woryujzoa MOA Uy 8}90q JO ODUTT 
40108 


PTT rTrrrrerrerrrrererit eer el 


“eee Zr cot OTE ESL RT TI fr eee eee eee ee 


“TOJOULY TP My POTOU GS A eee renee pu sand Sener yer RBA TNOG 4 ee AAAS 3 7s be hel 45 |g sod pod pu 0718 OSUVIOAV ITOTY BT FUT AL 


“of 
10} 10d #109 0g 


TOLJUIS WHOIY SOTTUN Z| ~~" WOYVIS UOT HOTTEN Z 


“BYU 0G 
“09'b$ 


"BUO) G [irret eect etter eee tees |e eeeeesceeene rons grog g [iettteetteteneees 


‘pg bar 4 pvoy zod Aup 190d AayyaUtS 
Phe eet ’ ea a ae ee ee ea i ee see rrerer ssn") HOT HLVULIUG YUU OT, 
EE Te | FREE I inthe Tr Wl ithe sre ecowocosos = 1 GUIPIAT JO OPOW 
patna sob oddeod ow ek ese?) GULES COIIRO]) 
saeenseccoseccnssonss FUTALOSOIE JO OPO! 
{TOppoy W109 Lo Avy YqTAL 
poavdui09 sv on[vA SuTpooy poy warysgy 
eee eee Sw enc ee hae oe ype eA { ULIuy TO po.toA Pp WwOeD 
=, Kaoqouy oy gu dnd so oor 
tereeeeenes p pouraggo AO ‘dnd 
+ ,soqouor Suravdoad yo 48oF 
ee ee , AOL MOTT 
ss" -1 gaq ONAL} UT poadosord 8,00q OLY 
+= et ae “of tn ales ligt s"" OW AIRED TT le sali ated oa taf." sp cllidae gilt Nal yf shai Ba sti 1 bh le eh j 8yoo0q Jo wo} Aod Poatoooa OOLL 
seseses* 1793 Jod BMD 0g |*-"**" 78” OP Od Ty | "88" OZ TO QQ"TB | “""-*~" "CTO aod ZB |*-***" sete sree" | AULMOATOP JO 8O/) 
j Aaoqouy 
""""" TOTQUIS OTF HO]TU g |""" "TTT --gopwurg |ovt ttt ttt sts spor OOT | 10 ‘Favqas ‘aoryn7s wOIy doazd Jo ootL|STCT 
seeeee gop gp |crttttttttttetrtt ce] ce MB hacauseeas | 8}001 JO 10} LO 
[arteweeaseneecerccenss od lsmeers 1H TOD LOU HUPSOAINT JO 809 [BIO T, 
--- gxou ¥ | ,Aup cod zoaoquy towo Aq poddoy Aqyquceney 
JOJO, YITAL LO puvy 


rrr r rrr rrr ree ree eer eee ee eee eee ee eee 


TrTrreee eee eee eee 
errr rrr rere. ree eee eee eee ee ee eee eee eer 


settee [eee eeeeeeeeeeeeeeeeeee np fecteet seer eset eeecsenecees 


Sea: cie ese Vine S18 Se Se 


“OFT tT OE LBS 3 1 9. g SeaeeeMeNe See PSR EN OT eT eee Perr ree re OFT ei APOE MS SIU aye &q ‘sdoq 10 BOAVOT WLAOULOL jo opoly 


‘*9 


“eo 
“69 


‘T9 
“09 
“6g 
“89 
“LQ 
‘9G 
"99 


hei 
“eg 
“69 
“Tg 
‘OS 
“OP 
“SP 
“LP 
‘OP 
“oP 
nad 
“ep 
“ov 
cLe 


08 pu 4 10q0390 euweee uate Medan tied 1090790 


PUsP Sd passes es - POULT 
"OOM, Aa Cig eee a= ae {Touns 


seeesecesere=+-CT 190190 
Sin bop es eX nad ~ ae ete 


SESE ROR OE aaSE ne | Ree --- grow red gf fg ANE 
eee essen eeee eh ft oun |---~> e108 rod g$ ‘9z oun 
SISOSSSFE ICE 0) C215 La jl pale att Avp sod 1$ 


serenes-=--spor oenhs OT 


"eg See sie ee ee 


‘gmuvul pivé-uIEg |--- ore § 0} sp109 6 ‘Sax 
“soTOUL g SOTIUL g 

‘QORy Gis recon" Scare ns SABUe 

‘o$ qnOny. Sree aa 2 ns Spin *- 9r0¥ 20d 9¢ 

Glau 283 0 | PIRES puvy Ag 

"83 03 0G AUP |" "7 AVI JO 48T 


qesuee I$ S]JOAa poMOLIVe x 


"ON [rcter eect 


----*"" 99t0 ATUO PoMOTT 


SOTOUL 9 
sr2232 eoees=-> KUTT JO 487 
Phas --so0qujod puv 1109 
sss e""* - spor orBNDs (OT 


‘e10u 10d g¢ gnoqy 
“sOTOUL OT 
"eT AUT 
aoe 

"O10 
*eange Ny 
Ty, © | PSR ORIG ROOTS so 
‘uuo, Apuug |-------**---- urevor Apurg 
cyayric) (og) OSS OSCI ISSO ii (ola 
SCE eas ates 09°1$ 
‘spunod fT |---"***"******* spunod g 
“AULUTIE) |-* 7 tT 7787 ATV OLIO) 
CORIO DOS OCSEOL Tea payi ke} al 


CULTURE OF THE SUGAR BEET. 


Got 


FST 


232 


sansiecieun> = O10 
pa iaesien= ss 9700, 100 oe 


Saqour g 
errs ooo ee BAOUL eG 
saSerarrsrs’ =~ G100, Lad pe 
Boles Saeco UNITAS, 
sereecsses cop ABI FROG V 


eee sche Scien --- on 

--- 910¥ 10d ¢¢ 
cicpawaserossee SOT OUL 9 
Ce ka ip ems 6L8T ‘suyadg 
masisinvics)ia cos nies SOTOUL 9 
““6LST ‘Suyads $ 21st ‘ea 
Bx Shas sinin siete aioe = s00}v}OT 
pnsice sees ssn oe og e10¥ § 
Spina aisierisis oc iniie yeanye N 
OSES ONC REE sires o-Ra. 


Se OPUS 
wee eww ewe were nae purydy 
091s 
----=-* gov zed spunod g 
“*-op ABSNS Joog OUILIT 
ss"-"* q90q IvsDs TOUT 


fot 


seers" 19q0790 JO OTPPHAL 


ceecececnt- oT puv pury, 
ot of foun Jo o1ppHT 
coneso-- gh fQUNL JO 4ST 


“--"" $$ foun Jo o[ppry 
ee ae Avp rod T¢ 


e10v ¥ 


+S 


“* Gog 
s-"-""- UNG JO 48ST 
~* gg°6$ ‘800 ‘spunod gzg 
“8 AoTprig. 
pure S,eSpliqyo0yg ‘so 
GI$ *8p109 9 


-- Buyurid jo om ‘sox 
- SOqOUL g 


Pap emery it 
"7-77" BT 0} OL AVI 


F$ 


+" 777" SOTOUl OT 
uidg 


BRC oe - $$ 
Sncierismisiie ites a5 Sato Migs 


89 


Seer ~~~ UlvOy Apaos 
ain cm eis gece semis ~ puryda 
a 
spunod oT 
“-"-O9 arvsng Joo OUIL]L 


GSE 


svse@eissme=*\Q 9 TOMO | + a nese sen teen AULISOATUY JO-OUTT, 


ld ta i i eS qsnsny 
aia te ogi ae CESS 0 p 
Bik eR ROR RG, 
ee toes esI1oy puv puvyy 


sees oun JO JIVE 4S.ATT 
*=--oT¢ (ys00 ‘spunod oop 


‘-7* SOSpLqyo0}g ‘89K 
ss 925" 2Th 1800 : Speol LL 


ee ae ee Seats ik 80 
ei tld yal *-""- soqoul g 
Wout reg eae gee yoo §Z 
weet tere ee Ee ae). 


ISITE IOC puey Ag 
PASS POP LAC 


ON 


0S t$ 


e10v £ 
[ernge yy 
FFIEC SOK 


seeeeee KHOI puv puvg 
ascicecegicc sao scr - purld yg 
OF TS 
acess SHES ayn gate} o Lf) 
secnicinneciceins= “ATBULIOX) 
soorerees-ngog IBsug 


ToT 


*‘ponurjuoo—ANIVW NI GHOLTOO LAAA-YVINS FO NOILIGNOO 


“8E 

josod.ind 07} r0F yuo maT dum putoods 5 
ro ‘soy ‘puvy Aq ‘ouopSutmurgqy sea MOF “LE 
Pm ea pss < jSUTUUIYy 10 4809 pur ojeq “9g 
cee. hopes goulooy PAY} FO 4S0o puv oyvq “cE 
ssicceis- jHUIdOY PODS JO 4Sod pUL OMIT, “FE 
“--;yjU0Ur 10 Avp Aq ‘sLoLOqey JO SISUAA “EE 
---> 4 ep aad aoroqey, qove Aq pooy voly *Ze 
LUST "05 Sas ee ees edt 4S 30980 “TE 
-* 41 oqtzosep ‘posn yuowordun [eroods JT “og 
yD j10}vVAT}]N9 OS10y IO puvy Aq oU0g “GZ 
gate Mine Ents jSUOOY JSIy JO OWL, “gz 
-** 39800 {ONT MOY ‘4eIA ‘MOY SMO AA “LS 
Tarps: SRP ;pordde ornuvUl [eIoyIzAe SUA "9S 
--,0a08 zed Aqzrquenb yeiya Ur pue ‘met AA “6s 
4 8dox9 079 03 porpdde ornuvUl o[qBqs SU AL “FZ 
ORIG 48001 04} M9DMJO GOULYSTCT “EZ 
as "*"""" SS8MOL OY} WOVMJOY VOUBISICE "ZS 
FO ee ge ge jsutyuryd jo SoD “TZ 
vtrttteres* STTEIp Io puvy Aq—Jo pope “06 
SP seme som tse jojep ‘Surjur[d “6T 

‘oUINS JO 4809 puv ‘[Los OT} 

jo uornvavdoad Jo suotyesz0do 1040 OJON “ST 
qolgretaisiel cele ino a8 A aaee Sas jours jo qdoq “LT 
s--*--- p poopdune SULMOT TIosqns SYA, ‘9T 
OS IOS Be a joules JO 4SOD “CT 
OIE IIQUG IOS sensi Cae jours jo qydoeq ‘FI 
po cecar Seine ei {SUMO} pwooes JO OWL], “ET 
srcemrcresrcs rrr? jodov aod ons JO 4S80D “ZT 
SE COD SIOICOSICG CORO O Io jours jo yydoq “IT 
apices seveisiepga lor jsurmord say Jo owty, “OT 

------ sava0Xk snotacid puvy ous uo dorp “6 

PIO j8}o0q avons ur poyurid very °g 

---* ;]RIOQTIAIV Io [VANGVU SOVUILIP OY ST *L 

SOGCGGOIDSO CTE CoC ir j pourvap [TOM JL ST “9 

j WUOT 10 
‘ous ‘Auqo ‘omojsommy ‘pues yros mod sy “G 


--* jpuvpAoT 10 puxydn ‘ploy jo WoTyvoOT “PF 


Tipit nite oat POSS {OWLS JO 4801)"DE 
teeeteresseeses-s 9700 tod UMOS AJQUENY) “Ss 
gwiniu[eis' sie sisicslerleee iia son joulUs JO 90INOG °Z 


joo spans See oe Eee eT AGH Dogs) JO) PUpse ak 


PEEPS OSCE OISSSS COOSA Ohya Waele ese 


233 


CULTURE OF THE SUGAR BEET, 


"81107 8 


‘Byh 


0s Pat 


“BOLTON gp rt FTV UTOTZ BOTTI Q | s**t t+" 


‘ouou Zod pp [sere rllgieteet toy 1 jl arian “oon aod gi |** 


“OFT USL 


, 


1 eee Oe yeetee= Peres Tous ‘sooqynqod JO ~~ 
Oe Se eee ee ee ee . - =" RTOTLATIC, “ILLOO JO a 
seeeeesccenscneses QUOT BT [treeteneneereeseos giiog OT | tstenecsstesss** BU} PT | emeere nse eeso"* BIO H [sorter eeeseeeeeste: jsuoy ‘sy00q JO “” 
Lov Led ppd osuioAay 
“4800juJ0d JO ‘0 


{EAU UR Snes cadeearabMeben|sencccucscccsuadseadeWbeds|crecncccacsvacece wc awececelsaccreesencessesed Sebecms|sencteccccccesnensusncses jU109 JQ °¢ 


RPAGhE SS Sh PSP ees SOE eR TT IHS Ay tht 9-1) EAI TT) atl) Sa dado (ib) Kft dattar EARS RR ALS I Mea 4) pubmed: JO "p 
roa0u 10d sdo19 Jo OnTBA 


TET LICE UPTLL LE LLL ee ; sooynjod JO 9 


te eteees|eenneeeeeeeneeeeeeescewees|saecereeeseeteeeersesees = SIO) T() ‘Q 


ea ES ee ES 09 POH Re 09'8L4 pecer ase e Ee eee e Ss OO SAS Axara eee Sane) eC oe ee ee Hood JO p 
to10U od oang[no JO 4sOH 


tee e eee enccescnccans sanass|sccccensccnccscsccsenanacs|ssescsssossscs TIO) TOITW |*"ororesceeseessesesereceis) AOI JO WOT}UJOL INOL Ul #}00 JO OOUTT 
*8T10} 4010" 

ST ‘prord fepunod g ‘oztg |--seter eet ese eee eee crete lees eee eteeneeennns guOg PT [ert tesettsteseeseeersercrs! rod propk puv 0718 ODVIOAT ITO} BT FUT AL 
ee cco ET pe tla FOCI LEG IIIT AY CTA tek wal ed ---l)agooq ano’ a eds Jo oFvyTOOL0d Quy 
nd phe reeeess-s nuoT aod Aup aod Ayan 

rrtrertrrrrrertttitttten (etter rt ttt reeeritiiiern Cert re eres ==") poy S[VUIYUU FUTTAL OF, 


reer Peer ee rere er ieee eee ere eee CUNT saun c on an cracarceccaetieWavSds|seeneegeaenacs as sMaMND ABMs (sadeue sg see esie eM eMoe>'e tO OTDOOL Jo opow 


RR ee PILE LTPP eee ee ee 


eget eee nee gen weceneewenas|scneeeasenennscnnnnsecnnnslscnanncaaccnssamesensreas|snnaarascscnsaucassanseccalsnccassassanauacsmnserssss FOTINA JO 4HO() 


ween teen en eeeeeees|aeweteneeneeecenatenensecelsccceccseemsecrnsss 1 SUTATOROIL JO OPOTL 
{1Oppoy-.109 20 AVY PAPAL 

SO SUE bes |eccensconadacensaannasserelscaccnsovcscesssescscseuse! NOrgdnt0) #8 ON[UA oUlpoos Pevval en 

ee loosest: tls ee eeeeeeessees FTLIVE UO POLOATLOP 4801) 

2S eee ssee=** oq aod TH [°° : = gkaoyovy ong qu dind yo ooptd 

soeweecnnceels K Cu100 AINE 00d WOT, |** mer tae {poureyqo Moy ‘dug 

ts HE cages Lo bbe Bea neki alas Lahn A hl Abeba Bi Adler a tA Ee verses pgoqouody Hupwudord Jo 4#or) 


Kaecnceseuneanescssecce eecslcccccccncaccccessenn tangas |sseeenssessocsnsssoscue tl ences Ane essereansen “epee ees POT AOL 


“"* ,HOTOMOT] UT POATOBOLA BJOOG OLY 


RSS geRA SAV Ks NS CHARS 9 eS ns|"'¥sigkasisnsine tS sacee sir grey sensteeNt adsense ee sewcesls 


109 10d og pat aaa la Dada a Salt «| BR AI ILIA a (ah od Gf PoP eee eee eee eee eee) “of RICE A an PIP of tonetoos 1971000 jo 04 tod poatoovoa OOTLT 
‘Bb AOU [AX SRA Nee eeee*s=nrO7 tod Th | '*"""9"= TON Tod BILiAO Og) | ere e ee Sees ee perenne agg 


on enevases Raich es el sie PAUMOATOP. gO 480) 
j Aaoyouy 

seeeeees ory [itrttt rset trees sopra Fy feteees sess ess sorter g | ro JauyA ‘royyN7s MOay oto Jo ooUNIHICT 

eeses+ arog OT |** - alec 8 fay Eablet eh Xes Val Peet 0) ek sae R RTS See TPES Ys {83001 JO TO} 107 

eres ee WAKE arth ed mele h year e Rene P ees. Hine aes {9210u tod SarysoaAavy Jo 4809 [VyOT, 

sree" 9100 ---ga0u § poddoy, |j Aup aod zoaoquy yous Aq poddoy yiateml 3 
jos, WPI 40 pau 

“ss Ses Sore | oveeweees Orit |= sroewes ony [isottecttcetteeseeessscces| LG ‘edo, 10 SOAVOT SUJAOULOT JO OPOT 

st tetneceneeecersesessacselsseeesesees Kon rod Blt | see eeweeew we eeeeees OT YH [ens eennetereceeeeereeeeeelos- 4s iy god uvut youve Aq pond oousang 
;yuouln.«4s8 


*puby Ag soseverseryrosss puny Ke CUCL LSI Ty fgg hare eS err --** pUDy sg oe Peecesornpeens NIB Ag Uy WTA Jo pay &q ‘Saypud jo opon 


“90 
“+9 


“89 
69 


“19 
“09 
“69 
“89 
“Lg 
‘09 
‘Gg 


“#9 
“89 
“69 
“1g 
09 
‘Ov 
"BP 
“LY 
‘Ov 


“op 
“bP 
“Ep 
“ov 


oly 
‘OF 


“68 


ju, 
. 


‘pUUR joo tt sree st ss pueg Ag 
*[T JoquIeAaoNy j---"""°" 


‘puvyL 
eee 


*e10e ¢ 


“of 


Tog 

‘oun 

*c$ ‘oyeqdsoyd eps 4 00z 
‘Suryaryd ye {sox 

“suLIdg 

‘80 

“BOTOUL 8 0} F 


“poMOLIC 


oN 
oc 
oC 

“OO NT 

“GS 

‘SOT/OML g 

“ACT 

“a109 

‘o10v ¥ 

“Ayaed ‘epyy.ry 


CULTURE OF THE SUGAR BEET. 


“UBO'T 
“‘puvlMoT 
“syrenb ¢ 


*‘pacyy1og 
*yo0q Tesns O71 AA 


OFT 


234 


“108 z terete were se tee gyn z 


Reise ewrawsin ite mn ce 
“+ 0% 19q0}90 |'-*"+------- -T TaquIOAOHT 


~ss55**+ oy pure pure 


pavy Ag 
e¢ 'T ysnsny 
eweascennecces €£$ S05 ounr 
Seon Aep sod 0g'1$ 
e108 


"77 EOZTTIVTOT OSr.Iqy909g 


Sone ee er ee eee re ON |--"* cg ‘spunod 00% ‘80 
Bae UOT ONTO ates teen eene Seis 
eee a ee ee ae 8a |--* e108 Jod spi0o g ‘80 
seisteieta “"*- SoT[OUL g puL F 
a ee SOTLOUT ZT 


PSTN See rene IUU Od Oe 
HRI Seo uiuie ia 
bees crepe) =e MOE ROL 


* 910% 10d ¢¢ 


Ae Regs tee srg eT garage cates 400} $ 
Soa set esa ease === ny |< Ses? sereeseT AUT 
seem wwe wwe eee tee T$ Se eee ees ee ae 
pee een re OUR Lee see Se ceee COTE 
ecg (CU (aieieemeetearameaiig 72: M1 

SaurO) | eo = sreecbecss* S90TeI0T 

eeebe CORON | oie oct vere. o10v $ 

Se CRUPEIN Oe Se LOCO OED Y: 


foe teeeeseeseeeeenee SQ 


SS ati b 


Peeeeeenseer~s “RETO US 
menses == seeee= pray: 


---dmvag 


wom eeesceerseseeeeeeere esse sls eases weseseseeseseee 082 
“s-"*""- 9708 rod gj1enb g |------ orov aod spunod FT 


“-7"OO avsug yoog ourypyl 


weeemecs=ss=*- 4904 IVSNG |------* goog avSns oT A 


6eT 


rd § 


Seenesewdteresers™ THY . Wa Soe teesteescenen- HH g 


teeeeercesermeneennu Kt 
etal dake Hots (014) 


SSE siges eta o ss Raa thy 
seneessescee- 7b (hen sUy 


cert eeeeeseeseres-> orgy EF 
eyasese es, ue sie 


0g oun 

G$ 

“Tp ur spunod o0z {80% 
eee sse=="" es 'Sproo Pp 
Soeseeos OUIds Ul = Sah 
Bisa Se SATOUL g 079 
cotecscanashnn see 
SO SISO OOS pucy Ag 
ae aap > eae ase OGRA 


e$ 
OL AvpT 


e190 £ 


[eroyycy 
eee ae 


Basie sacsiemeee nies mwOry 
: --- pueda 


=== 9gzg 
- sptnod FT 


be AS: Sree oy qeeq resug 


LG@L 


eee err eee eee eee ee 


 Pcmegheteseeie 


ST day pth so Pak eet ee ED 


puvy Ag 


é - 5Xep rod avur qovo Lq porid aorymg 
,queunIys 


“UL WTA IO ‘surynd jo epoyy 


“7775 "**4 SUDO PMOIIS JO 4809 PUB OLILT, 


jyQwom 10 Avp Aq ‘sLoLOgRT JO BOSVA\ “Eg 
SII Uo ISO SERS ee sos"; Aup dod ro10qey qove Aq pooy vary “Ze 
eiaietat stetaate = snasinsesiness [yer ce sss ss asens BS 24 7 GON Gh petGusOn) ape 
Savineuals saa “41 oqLIovOp ‘posn Juomodan peroods JT “0g 
puvy Ag |---->-440}¥Aly[NO es10y IO puvy Aq oTOGT “EZ 
sis asee'sin.a aain|inivicin'nin 5a asic seis oy {SULIOY JSIUF JO OWT, *9Z 
Serie ae nen srerereesss- ed |--5 9800 FTONT MOY S9UTA !MOU SMO AL “LZ 
oyuydsoyd sq] 00% ‘SoA | 7° °° °° Zpottdde ommuvm roy sv Ay 9 
oy eae ZI$ 9800 !Ssp.zo0o F |*-Z9a08 aod AyUeNb'4yvyM aL pave ‘Boy A, "eZ 
OA irae ee dey 2) sox }{Sdoro oy] 07 porjdde ornuvm o[q{Vys SV AY “FZ 
tt ste rece eeeseeee SaTONL g | >" 7" "77-7774 SPOOL OY} Too MJoq oouRIsSIC, “Ez 
SEEN EISSN ss5=*SOQOREUG | eee {SAOL O49 WHAM DOUIBISICE *ZZ 
SGocuna See woreac Pqgrtg [et eeteees pnleres spin cain {Suryuryd Jo 4soH “1% 
noc cteceeececeee pavy Ag |---*"""""** gT[lap do puvy Aq—jo poqzoyy “oz 
Sac eec rene s cr enee ep Avy [cot 77° ne rina sare 2 SGP ee ,o7Vep ‘suyurlg ‘6T 
‘OWES JO 4SOO pte ‘[los oTF 4 
jo uorjvrvdeid jo suoryeaz9do waTJO OJON *g 
wig inein seis s Si] Sey es geet eae alee jours jo qydoq "LT 
= - ,pefoydmo Surmoyd [iosqns sum ‘OT 
Gere cium rsiaiess|\'s)= MULERICe a sis joe FER TEENS ST FOURES JO [S00) "CT 
a ate lati igi ei joules jo ydeq “FT 
cricne yee sae vis ZSUIMOTA proses Jo VMI, “ET 
psteisis heir es eoo7*" "49008 Jad OUIRS JO 4SOD “ZT 
gee Avey te Pies *racrerey = Soules. FO TIGod: “TT 
Se een tee ee ees Weel [otra surmord ysay Jo omy, “OT 
FOIA vreeeseee = Og |-7777 gavod snortaord puxy ourvs uo dorg “6 
susie ta epee Tale ee a OIOG IT AHOGay |= 359-5 == ss aoed arvous ml poyuryd GIlY “8 
percr cn sincienesicas [wangquyy |°7 77 {[VIOYTZLe JO [LANYVU OSvUILAIp OT ST *y 
wnt eee eee e rene eee- Sarg | cecss=sé.csccee segue { Peulvarp [JOA FE Sy “y 
j WiVOT 10 1. 
Stale iiptninate niece ‘agus ‘Avpo ‘ouojsouny ‘pues [ros a0 sy ‘G¢ 
wry Apuug |°*~ 4 puLpAoT do purydn ‘ploy Jo WorywoO'T “pF 
Selatan S DOSS s esac ni ee ee TOIT SEO SOLOS 
ER FAULTY ORs | cette ta ar see joaov aod waos Ayyuent ‘“g 
Sonecuaces asim AMUULOX)||\" 9 sees one ee CONES, FOISOMNOG = 
teccecee sect NEO IUONG [pss cs5 sss =5"s">-7 MOS poos FO Pury “fT 
irae So Sciscivriceinamen ccm sinececins = (TINO Orlod UXlNt 


‘penuyaoO—ANIVA NI GYOLTNO LAAd-AVONS AO NOILIGNOO 


235 


CULTURE OF THE SUGAR BEET. 


*poos puv ornuvur o[qeys Surpnpout 4ON x 


es 


Tree eee ee eee eee ee eee 


SHUOU OE [pte en wre ee SOTO G teen ee ere en ROR Ee ceece ee . BAOR QT 


Pree eeerreer ye tt eee ee 


*StLO} 
gt ‘ppordé fspunod zg ‘ez1g 


pee: Sree pre 


raul peach backs oh 
Fath ISSIR SNC FRAN MEY 


roron rod gg |--*** "7" 8" 7 "+" 104 Zod Tg 


Roepe |v nn ooo seewappmny rrceeces memm gg [onsen re 
SL Raat Ce a eas pS eee Scala 
SUT PERLE ep nn a ee ag ne a RB een wens ng Sl oaow § 


# "Sic nnumianeinnisie'e/nsine| resales 88 1 ATOTSGE GOI NTO Gy) oO 
mages gic)" soceererer=s + FHTOYHNG *M100 JO °*@Q ° 
pees epee seis ss eio GOR OM prs ne eS. eee Le ‘$9000 JO 0 
:o2ou aod prord os BIOAY 
vane e ee eecteee eens esrecs|eseereeeeceeeeeeee== ss gg0mnod JO ‘0 
Silifa eisieterniate SN aid 9514 8)5 Dm) eal] 
ers Hole siete 's eis E EE PEISOU Tyaee 
:oaov aod sdo1d Jo on[vA 
pinsan selene cee ----;s00jujod JQ ‘0 
Seieieswin is Shs eae See tae {0109 JO “9 
RI Slat bale shel! 151714 hyr gy Pee 
roaow tod orngynd JO 4809 
“4 sdozo Jo Moynjod ANOA UT H}OOY JO OOVTT 
40108 
1od ppard puv 0218 OSTIOAT ATO} BL FCT AL 
4, 8}ooq ano’ ULLesns Joos ujuoosod yey AL 
---;puoyq aod Avp sod Agigaen 
gig sinew eSAME OSTA SO pices qe OF, 
“= 4 Sutpooy JO opoyy 
gai aaikiA Solas eis seecees*-*- 1 OmIUs JO I80D 
dg HI: rereeees--) SurAtosoaid Jo opoyl 
jAoppoy W100 LO ABIL YALA 
poavdorod sv oOn[VA STUpsoy popVIMArysiy 
vests sesneses ss LIB UO POLOAT[OP 4809 
s|orsreeeee= 5 Kroqous og yu dind jo ootag 
pas) | SS se orereeeeeeeee ss notugqdo Moy ‘ding 
ee sees" psotpomody SUTIBdoId JO 80D 
Deh BNI IIIS Slt talk ta } SU0, MOTT 
- ,80T[MoI} UT poAdosoad Syo0q OL 
Sea eI -* sSjooq Jo Uo} tod poAToood OL 
pire sie ir 10} Tod symo0 Og |*"- 778 ESULIOATIOP JO JSON 
j Aqopouy 
Somer en nee eg poTmM Z| 0 au ‘aoryeys Tory Coro Jo OOULIST(T 
os {S}OOL JO WO} 107 
eae: eee ae ereeeso od [eree"" 1 O79R Lod GULYYSOAIVY JO J8OO [vO T, 
ECE taeda: 22 oro ¥ | j Lup aod wocoqup yous £q poddog AyruEngy 
Zoya, TTA LO puny 


CRS eee een ass aio 8 OTe Basses PsP => on TT ere pee P ars © Sinan asia s PWOTEAT Hie te nnein Fee's ayy | Aq. ‘sdojz 10 BaAVOT SUAOULeL JO OpoTT 


CULTURE OF THE SUGAR BEET, 


236 


j 49 mOuIN.148 
FOE LAR E PRESCOT SO SOIEESS FAY SR CCOD CCIE Se 11s (00 3 | bein taaahergee abasic 1) 1182-0 3 jail OH Fe | <u WA 1o puvy Lq ‘Sarynd jo opopw ‘6 
“QT TOQOIOO hs S55" GZ LG OJOG), j-< =" === Og TOqoZO®) j= - 5" 1a TE MOGOIOOF | a eae) ee POLO O20) |" — (ae eee **;DUTIQSVAIRT, JO OULT, "8g 
josodind oy} 10f yuoueydunr Turoeds 
"PUM TE eee er = aap ule pe|| as ee ss DEBT: sreeeeceeroeeces navy Ag | 20 ‘voy ‘puvy Aq ‘euop SuIMUIY} SEA MOP “LE 
‘ oy PAISLEY) [| SCO Ai ena aie il cas || Salata nage °F oko lL ol Meee aia ae a aay ac) Pedic iP aessiem me eee els enna | © smiles ae as jOUIUUIYY JO yS0o puv oyVqd “9g 
SLT Se eo ' Pp gsnsny G2 seseccesencrionercocousns|-on-ec--- = S00U PHULIONNOD puE Oley *Ge 
CREST || Speier ei C3 | ae lala OSS Ch ATOR: |e S22 os og Apoiph | oso sr os St seb y > LOWMEE | S22 > oo {SUTV0T pUodEs JO 4800 PUB OUILT, “PE 
Pray es ee as ae eee ean b oe eee e II Sohal sa aka 7 ao 4 q}aom so Avp Aq ‘siv10qv] JO SoDvA\ “EE 
poscawscnssssssssQ10U- sRa@E= OTB UP) |= oa aene en <ninierins mnesees | noses eens *="9100 5) |) -- § AUD Jed kOLOd Gy YORO AOL DeOuanouy, “Ge 
SHPUOO OME ees tes wees ete OG SR | ocak oo lets Bo osereere SEER OLSE Ee eee Asst) || Sekt ess PIS ee jDULe0Y JSIG JO 4SOD “TE 
ee Sinenenasnsnnso==|snieincinial= seni Ale merinicinaininnin||-wielenenmecinmniriericicici-winnn ap ]--eecsceimanicinsaecene----- 1° aL eqimosep. post Suomo;CUIL [macs s1. (08 
*TOIBATATNO OSLOPP |=>7= ==" = 255° 25=25" pUUPP |ossssssse oss bl 6 LO ps les te ie ead ter | gs pega Se ies tat NLS feta 410}VA]TNO osIoY Io puvy Sq ou “GZ 
‘T oun |----" SLUT GTOUILGE| Ts. SetSeTSs S555 QRaUTI ES |p scar Salone seine ese mesiss SUPT ISIS TIM hays nlf gt | meat tenancies y { suLooy 481 JO OUILT, *83 
"OTS {eS ptaxqg390}g |°°--°'- 777-7 eT0V JOd OT$ |-~-" 77-77 e1op Od. oTg! 2-294". sclvins Apie.em nis inisinigi Rene: et lal het ae errors --- od |-5q800 SONU MOY ‘9eyA + MOT SWOT AN “LS 
‘gI¢ {Soqse poyouo] !sox |---""- OSpraqyoo0yg ‘sex |----~ 8, OSplIqyooyg ‘sox [-7-7 77" Bids Wines eels NOTION) Te BOA liste § pordde ommeur TULOGIFAU SBA *9Z 
*SPLOO' ZL | ts sae 0ge *Spq00 F |-7 =" tte COE Se Ae. eS ann GGL uSPLOOLO Ileus s> tersese------ gpr00 g |--,0r08 tod Aquenb Jey UL puB ‘MET AA “os 
‘Ul pomoLivy ‘SOA [corr srr tne RONG oot eure a ane ans oat peer n Se ae ke eee eee Ere ROAR Soe es pavk weg ‘sox |4s8do10 049 03 porpdde ornuavut o[qvjs SUM “FZ 
“SOQOUL), |? t=" s2ssesasanss SSUOURO se as sae ea we SOTIOMN OE as ee Sate Ses See ROQOULIOL | “Tess 55 75 HOTPOUT OT ONG) | === "5°22 25" {8}OOL 9} WOAMJoq GDULISICT “EZ 
*SOYOUL Gs|222 === 5023725 5s soqoUngg |=72252= +o" [ss ROHOULG alas renee s > ostss es IOp elise sss <2 <n SOUOULOZ eet jSMOL OT} WAGAMJOd GOULISTCT "ZS 
"GUEh [2727577 - 2257708 10d 9F SGal a taupe aes Sse e mene (ot GA eS rite: GTS 09 IG [trot pager Jo 9s00 “1¢ 
‘DUBUEAG | 2s Fos et purely OEIC tse eee yor eerass ey i TUG | eSs5e a iTftp 10 puvy Aq—Jo poypn 06 
QPAUPL |-+2 2st ests 222<- penne SSAC ARI scimesienrneis =" PTAA: lnneeeien F be ersce iste s jopep ‘OUT, “GT 
ie ae Jo 4800 ws ae Se 
BSI) coop DOALOLIG Hs 2s 2554 dness ess neascriesia i oSeeccs rd SDOMOLIEE | ites s2.) Ch PAMOLrery |=" o-~ "55 e* Sesiss seine weing | Jo uoryeacdoid jo suotjer0do 10430 9: ; 
+ aL is P ‘H weeeeeee- Ethel eset sees Sateen el wate ween ecw wees eee ee ee eee joules jo yydoq He 
Scsseaasnsssc sss Ong sy 3.4 POP POO Gg 4/217. iil cite SO AIO, Seeger Bins |[vaiaes/=slaicinieininiisic minicom ONE eae en's j posopdue Surmoyd [losqns su ‘9T 
Se SSOOCOSECOO SAO OE 5 | OOD RGEC WER CLS Ug EL el flak ee i a ASIST of 1 (EA A EIT IL lei la lec acca Sm M2111) GR Ce ASC Pa 
ee ee aie yas SUT ens weiner sea te HOUOUNOT aces sete esas NOUONMOR es ty ac ts weks PTS ED ee | Sales sesh Boppacom oo jours jo qydoq “FL 
peceacen sens =n ss etal emis | Sareea SG (ayer ANS Gil, || 5 satel rhe OE AUS | Se OER ei aie) ees | cise ean Ie jSurMold puooes Fo oUILy, “ST 
OGNTR: ante 58s =* 0200 tod Zh |e esoe 10d oggg |----* BOC SPU SO fet 41 taal Dao ae ae aty Cds, | =e micime CO aE ESS joaoe aod oes JO SOD “ZT 
SSOUOCUL Soe ee ee pele S21 ALG dial ag soe eee one SLOUEAO ES iy ee > ~ TESTS Ee Soqourg joe SOTOUL OT JOB |" - =” ER, Saree ee, PD Wydoqg ‘IL 
“AV JO O[PPUL }---77 777+ Og AvTE gnoqy |---7"" 7" PIR Qsasnye | "222°" See Ge URGE 6 | Pe I CAPACI, || ea oe ae aS jSurMoyd say JO OUULy, ‘Or 
BETO OCICS HCO Tes |e moe se noaicse see en SUOMOEl: o- aa seo}ujog |--"-*°"" oer sme SRs MOM) Feo Bea Seic ----- goojzejog |-77"** yavod snotavud purty oures To dorp ‘6 
BOONE S252 S333 stste BOS se BSR sca ox oes POT ede so re 4 ee mysiin gina) eS BOMOCH MS sca we ea 48}00q ate ahaa A aa ; 
“[CXIYUNG | SSSSSsas.9 5255S TION |S esc 8 Ss Tee AT [Ts ts ee vinge PB ates eek VINIVNT |" 7 * | [VLIOYTyAV 10 [ViNngvu Qovurvs : F 
: ee chine er eres Sieee Ee auureviversestesr na: Wieland Genel iste: || alae ae eae a mininiainiaiasaini=(nipie saan aie i { poUlup TOM IX ST “9 
j WLOT 10 
THERON ees <2 <c's2'= = SOS 7(0)9 (it ae ABOR OGD DOO TT GTi Iq fl RIENCE SSO siacrersie tol ec DiS Sala mo | ‘oyv18 ‘Avpo ‘ouojsounry ‘pus [LoS MOA ST “G 
Syaicillal |S aOoes ecieee UME eee ee DUCA er ess oe SULUOTE MAT cee ee purydg |--~ 4 puvpAoy zo puvydn PIPE BED ROOT, Fy, 
SC [I NSF Sel | ele a aise COMER re ee ee ee OURS Ee eee ees scene ORSZHE |S ee ao ee UODIBBESO TSO) RE 
Spud ay |=" "=== -spunlod piles. — oxrov rod spunod ff |*"7""*> SIO ISDS SPUN es |sasee ess ==— Spun0dsrps|s-s eros seen jouov dod umos AyHUvUG “g 
‘OD avsng Joog ourvyy |-----*°---*- "> AuBULIONy |--- 09 aeSug goog oureyy |°-- 777 eistere eee mye meme, |eici= OC reSng Joo ourvyy |-- 77 5 eae aah j,oulus JO 9dINOS 6 
2 ss"5"*-q90q Ivens OJIT AA |°°""Jyooq avons poquodwy |------*"-***"-yooq avsng |----"""- press OOO). Ten DGi|" 9: ssstG skeen ee “"*" ,UAO8 poos JO PUL “T 
cer SET rae TEL seer eee sewenececerereeen- KINO JO LOQUIN\T 


*‘pontiyaoO—HANIVA NI GYOLTAO LYM YVONS AO NOLLIGNOO 


237 


- CULTURE OF THE SUGAR BEET. 


‘OIMUVUT 0129S SUIPNTOUT JON » 


one plete RGaweiunnvels\cieen¥eee sneaks uN venir raid ssin=s Wainmosiseeial fend ses ebes shawn wee oss bebiss Ser Se STOTT RIO | ROOT) OCU ae 
pererrs sipest|tsrecseress==" 1 STOUSNG A090 FO) °¢ 
OTOL Gena AOD a Pence sss TONRT |Panneseen see cee? SOP ET sree (smOgiegy, joo o Sees hAs ne se emOUe SOOO TCO 
:oaov 10d ppord ods BIOA_ 
ee ° eoae290 4 800}nj0d JO ‘o 
ee over § W100 JO q 
GOR |orrreracnraepensites tog) Ps cr er esce corre cROgIgpp |< scecreseeser ss". +s > Mea BeCnnGye ue 
:ozov tod sdo1o Jo ontw, 
paar phe df 4 s800jujod JQ *9 
set eteeeeeeeeesere= STLIOO JO “@ 
Peak AE) A ac a a lant 1) Sh aa ea ererrPrsr nig apg parr sererrercererce QT gpg. |iercs ss lerserrcss AON ORB [2 te ser Horrscrs essere st spood JO “D 
:o10B rod oangynod Jo 48H 
PTO ID SSIS STIR! | a aT aaa at ea aE I bale Sass PSSPPPPrspessssccssr/Arsssperesesesesnnsrs> ose!) SIOT) JO UOTIUIOLLUOM UP eieed) 0 aout 
, 9108 
rod ppord pus O2Z18 OSRIOAT TTOT ST YR AL 
)8jooq anod ULvsNs Jo osvyOO.0d Fed AA 
Prrowteeeened j peoy aod Aup aod Aqryaeny 
"7" "5 DOF STRUT PUTT AL OT, 
bi {HuTpooy JO opop 
sores" | OULUHS JO 4SO() 
roreescweeeerescess 4 FUTAIOSOId JO OPOP 
4 1oppoy w100 10 Avr YITAA 
pinieies ie ee ae eee So le Bele a enorr ess skp see Fp PIO SCEE IO sss"! norvdu10d Sv On[vA HULpsoy poyeurgssy 
gr ats] | DS FI CL Sata iodscdiar acral Cy FILES Tu ving ecuy yolzyves 9 fz) 0) iit te 9} 
ole ET Pt TNO I) Sy UCR ISI OCI ENON (CC PETES PIO TIO: seucmaceiemrorcrcon= 1 KIOINGT ONT 9V/dTnd JO OOM gd 
RSS PSP er rasa Pesan sere BP JIT SIRE 3 tlt NR RD STII Dela sal 1 bl ah ps Te pee str ssh j poujzqo Moy ‘dng 
enn s--="" ) goqouor) Duravdord Jo sop 
Sips ae Bion ress shes a ere rs UO COT MLO TT. 
*"; HOTTOUOAY UT POATOSOId syooq Ory 
Rocce Takanori s ay Ce) RIO I ICO FT aor t of > 48Jo0q JO U0} 10d POAtoood OOM 
voreeseonesesornog rod [gh |" 777 ++ (g) oL0V Tod QQ*Ed |-*-***" "7s OdOG Tod ZIG [-*88 7+ oo 7 7 OY TOM TH |r mert steer 4 BULLOATLOP JO 480) 
. ) Adopouy 
“BOTLUL p |°* Io ‘Faery “Oryeys wOIy do1o JO ooMLISTCT 
FEES TS ho ae : est leas sieca cle <ecie ee° + ee ECO DMO ERE: 
C117 oh ahaleiladilaiaateal 8 2 ke (0 SEO ll RPE RPR RRO OTE oo ne ee ee ee OLE Bae nee gy eo ae {0108 Lod Suysoarwy JO 48oo TLyo, 
rod0’ F [one cne rece sQnOe F fececse tect e etree ete e entre |seeeeenennnncnenmaeecnncre|sananeweneersaneencgnoy F | 4 Kupcod cocoqey youo Xq poddo} AyyQUeN 
§ OFT, FTAA LO parety 
“Dieneatia penteecasssr ro <=>" DigTy | psseen sss ssecSeieent orp inn osscreswecr oes" OTE es soo" e-"= "Orr | A § 9d} 10) SoABOT WULAOUION FOnBnOTY 
‘QUOBIE: | oD M Ash se esto e GION EP er eenecserssrsscQrgig. |omesosecncerrasesesncsccesiseccswencevacesucerQuog se |-°-41 Ken Tod usu qoue Ad poyiud oompug 


910}. 0Z |""*"*"°"** O10” Zod 8110} g |-"""** 


pr AI NIL CAS yo Cot) £1 ooh WSEeewedenicve™ *SORZT. p= Seams s isis) eivels = ON ae 


"of 


‘orov z0d or$ 


‘BOTLUE Z 


CULTURE OF THE SUGAR BEET. 


238 


TOOT F [ome een o onsen GHOT HE [ons tases ese OER ren sereenmesmnsanecnceressiemacenssccssescoesesunsetpens jAep rod teu yoo Lq portnd soeying ‘op 


‘opedg 
*10G 0900 JO ySU'T 


‘od 
"er0v 10d gt 

“Aup rod Tg 

"9108 $ 

GS 

*IOYLAT}[ND OSIOFL 
‘oun? JO O[PPIAL 
“O1$ 

‘sox 

“I$ ‘spr00 9 
“Av ut ‘sex 
‘soTOUL g 

*q09J $2 

9108 Jad 9¢ 


“Ae 
"OL08 
“7 ‘pomorieyy 


‘on 


zed zg 


‘o$ 

*‘SOTOMII g 

“ART 

“m109 

‘o10R £ 

“PRINZE AT 

‘odors ysvoqjnog 


082 
“*spunod FT 
“pavpitog 
“goog iesug 


Ovr 


=, ie ess ea PGE eo ene ee DURE 


vereres="T8q0JIO FO JsvT 


setceecees e229" 3990990 


SS ae eee eee Ie Ey 
Se AAS Se Sar) 


ee ee ey: + ae Moptrase uate ce eet ee ES a Et eee pie 


RA SASSAIAees eunLr JO ySVT 
i a eee ae bec Blea “of ‘oroe-$ aod spumod 9cz |---°o ttt tt teen 


oe nee tener ce eee seers sone 


8 
Shs Soars 
geen es == SOyORE DT 


SCI IIe oe I$ 
stat eecseeeseweeees WIG 


SARSEAAR Selena anny Aga <+ sen tahoe Coes SSR 


ero 2 


ee etiam EP ae Se OF 
Ne a erie Ae Raia tag TZ ounsg 


8,00pliqyo0yg {sox 


“--og$ spz0o OT ‘2g Avyy | odov sod sp100 9 ‘pT Avpy |*""-"* ">>> Geg Ssps090 7 


Ped 4800 ‘89 q 
Se eee 3003 $ 


ke appepecapacone: 1a 8 eae iaae aie RRR” 14 Geer amma 1 e3 


Rader t gee eoe te ROGEES 
Ta 
en 


ep red T$ 


Se a RNR S 


sens eecenece ee on 


ninjaiejeia. <5) i6.n ss aiaiea)an'= sox 
SASS eA ARO TOUS Gg, 


SOAPS C ODODE Sebi 1¢ 


we mc cece nee rroteee: pueEy 
PPA PSS STS AAS ELAS OULLE 


ec s$ “oa ‘SUIMOLIV]T AS cme By Maneater wee | eek Dee aE oes 


tt teecesenseceeeenceee gar 


srntsteeaeeeceenesesceeens|sseeeceeereerces seers OnT 


ee ee EOE UT. 


seees* 67 Avy ‘souo AjuG |--7°77 te 


atte censecee@=se*gQu0UT G 
--+ g Avy 


“"""""S8vL9 PUL S90zBjOg |" 7°77 ~7* 77777" S90RRIOT 
ager Sere QIOUIEU Ot siorea ce S41 sccsicem o10R § 


stores inserneeeee sees sour 


Pah e|rnacnecneessese= TT MGAT 


ea a ea ee a OS 


SOSR OC OCSERC IOC IT 


ety ote Se rah el Rebs eer ee PIG EAAOFY,. 


io ee epee” eS 09'T$ 
aera so sos PIO g 
Seep pen 5 SOOuIT 


gees eee 00 Than |eorss sc? -19gq TEgne 


6EL 


SEr 


oem ewe eee ee tem eee ee e$ 
wseeeece"=“SOTOUl ¢ pus F 
seeeeeeneees Avy 


«=2e0 ASSAD ESSERE SSO R 


ee riec cer eas arnsn = TBO 
ria coseceress=* ITB 
038° 
ety Joon SOOM eT 
pelvierisie.e.c'e smpeieisie puryji0g 
Greer ee OOO Le a LLG 


ET 


sisUagsles sien yy kg 


werecesoess OT tequegdeg fis ost os = rinse ai 


vue wot 
spnessnsno na ong éppaliny 
sesenononenens 88 16 ATEP 


ahaa. 


noseteesessee==* preg Ag 


j JueumM.Iys 
‘saynd jo opoyy 
UMSoAIBY FO OUILT, 

josodind 949 roy yuourotdut Teroods 
do ‘ooy ‘puvy Aq ‘ouop Surmuary} svar MOFT 
vr soeesseese=s5 SUTIUITY JO 4800 puB oyBCy 
sseresse=-5 SULDOY pAlyZ JO 4SOd puv o3vq 
“ss5*"""4 SUIGOY PUOI0S JO 4809 puv OUILT, 
“"""4q}M0Ur 10 Avp Aq ‘Sior0qvuy Fo sase Ay 
---- 4 Aep aod ro10qey yous Aq pooy vary 
a eC eit Fi} aie! 4SI JO 4800 
"$91 oqtiosep ‘posn yuoueTdumr [e1oods FT 
TRIAS $10}VAT]TNO OsIOY 10 puey Aq ouog 
jSuTIOY JSM JO OUT, 


“Ur YM Io puvy 


LOLI TOUTS TUE 47800 ‘qonut Moy ‘qv ‘Moy f ust A, 


set eesteeereceree eres one 
See s-"*"- eT$ S00 fsa 
Wear een ees s9qOUl OL 
TTL teeeteeseec* ROTOUE GE 


eee eee 


to5* puey Ag 
seem eer ew eee een Te AVL 


teense eee eee eee SOTOUL g 


see sststwtiesss sp ARE 
SUVS ES SSS S ATTOL) 


RAS SRISSS srescs 970815 
Seis ieee adnate dna acest 
2S2224 80x. 


so eeceesen="- agag OTM 


9ETr 


‘penuHuoo—ANIVA NI GYOLTAO LAG UVNNS AO NOILIGNOD 


i pordde ognuvat [eroyyae sv Ay 
--,oa0e tod Ajigaenb qua UL pu ‘may A, 
jsdozo oy 03 porjdde ormmuvur o[q vgs sv A, 
isrstssse {8}001 049 TodANJeq oomLZST(T 
jSAOL Of} Ta9Myoq GouLyST(T 
SSsepul Taser 4 Suyuryd so ys09 
vrrtrtt7*** gTfTIp Jo puvy Aq—Jo poqzoyy 
sewer ee ene ee ee eee ee eee ojep ‘Suquelg 
‘ets JO 1809 pur ‘(Los oy} 
jo woryervdoeid jo suoryr10do 10440 930 NT 
gous jo qAdeq 
jpofo[dure Sutmoyd Tlosqnus sv Ay 
SESSPIETELIAS ETS STS AST “** ,0ULes JO 4S0H 
TIDisstssteistsss sso) peuTBs F0.qydeq: 
srtc77 "5 SuTMOTd pmod08 JO OUILT, 
rrrscsressreress- 5.9198 JOd OUIBS JO 480) 
Szissssce VUES Tas ewe --,0urvs Jo qAdoq 


SSRTESSsssssessste jSsuiMoyd sry Jo ouLy, * 


*---** prvak snoraoid purl ours wo dor9 
48799q rvsns Ut pojuryd vory 
“"""}]RIOWIZIB LO [BINYVU OSLMIVIp OY ST 
§ pomrerp [Toss 41 ST 


eh ae eo j9Mes JO 901N0Gg 
Soe arias een ane RADON POON 1 Os DEEL: 


“68 
“BE 


“LE 
“OE 
“SE 
“PE 
68 
“6b 
‘Te 
“08 


“--" joules JO yS0 DE 
siciesiaie/ serene esinie rear i lci-ic = =- OTe OO UMOS-ATTTUCN() 


‘€ 
% 
T 


PSEA SSSI ISIAH er UM Ae 


239 


CULTURE OF THE SUGAR BEET. 


“S[OYSNG OOT 
“STOISNY OF 
‘810} OT 


“Org 
"Bch 
“08$ 
“cts 


“ors 
“08° L8$ 


“SW0} OT 


“o¢ 


*10} Iod 8}U190 G), 
"UOI}LIS WOIZ SOT FT 


“ol 
"919 


“OSTUNT 


iinet Net Ee Db te NE Hey tN BY BD Ett ode Nt tt leh Bed RMD Bhd A Raha A Ue Bak a ES tt Nl Uh ee dl 4, 8pToTsnq fsooyejod JO ‘9 
ee ee ae SOE BS ie a a hit De Ne Pet Na a a a NN a tN Nad ani tt et od 4,8T9qsnq, ‘1109 JO “a 
SI Ded SIO BO ated Dalat h BA fC) hd 2 eee ee we weet eww ame ease ee oe ah he Ke Ml hbtataa 118) Ut SPREE TPR eS esic Se aes CRO TR Se vices ce as © Samer Sey £8709q JO “p 

to1ov Jod ppord oneIaA YW “cg 
nesien sunnah Aveta wos aieBhl ace aseccrress an st mee men emery 


woe ee ca ee nec esses tebwawena|sccbsccesecencccmnbiclomenme| son sce seeeswnesecewens=e 41100 JO “@ 


EEESEAW Sareea ee Porat nt eal ests anes Aiea Sessa |RhPaaa ess ve See wb ~s-cohue| ooo Tare es Her cers Parr ipen| tess ts tes Ec aee -** 48]00q JO “DB 
:orov ad sdoxo jo onfteA “F9 


me eee eee eee ee Oe OO Re EE EEE EEE EERSTE HEHE E HEH EEEE HI CREE EE EEE EEE EE HEHE EEO e Soo sipeatien aaa s Per or SOU TasmIE JO 9 


TTT eee eee eee eee ee eee eee eee ee ee Tee eee eee ee rr 


ISESSLAUWeDSbESSOUechurupcl cease sbb be ree eberape seeds CASS b ewe Rvecnenrsussenscce|seesa ep ess eevssssocnsecuy [seca oo reersseeeess--5 1100 JO “Q 


Ae atetet Gl I OODLES yak} p (3 seeeeesee*oroe Jod 0C'9c$ reeneess=* o708 rod 0g'gc$ ae eatnecs Se sitieewicsesic suess<cckews = bye t Ca seen NOD eR) Ta 
, ro10v rod e1nj{Nd Jo yO “Eg 
SeRpaeSuwasuwaguancwawncs=|— 60555 66 nakWusic's¥aes see e >| Seip can guScsagsiesetaawdes|severers sot'eu seems locos =|: 1 HA0TO JO UC EIOLaNON Ul mIo0g 40 .O0n) t= -co 
40.10% 
ro seeneceeseseneesarrog gg [orrsatsserns esse" smog op [oe teet eet ress 9""sm04 ZT |" *"*"* 80} g ‘spunod ¢g | sod pyoré puv ozis oseIOAG ITO} ST YC AA “TD 
ae Pe rmen tLe TREE Pe eat Coe hess KSEe SENS AS ESS STU Ser ISS WEs he ewer es BeR oem ees re eros s+rrees==-=-/5 6199q INOA UL IVINS Jo osvjMadIEd yvy AL “09 
PRAIA AO EDS IDI St eS DAS et At ATR tA III Et Se a ia OS soreeeseees-5 neay rod Avp sod Ayryuent’) “6g 
EN LATE a hs a get SAS EE RO IOI ts LE ME A aT a rocerecceeocessss: 7 NOT STVULIUG JUTAI OF, “8G 


wrtrsteerereseeess*s2*74 Surpaay JO OpOW “LE 


seca eee c cence ere cpecews|scerns cn cetn ten cce we secenalsceecesccnensenewseseenses ser ceneccceseccecwe seb sens|:sacewcanennaccieccses scinene oules JO 4801) 
reer errr rere rere errr eT ree eee eee eee rere rere rr j Surarosord jo opoyy "GG 
{ 19ppos W109 10 Avy Rte eg..% 

Cd de poredu109 8B OBA Surpsoy PIyvuLys “FG 
Cg ee da “-"*""45 T1IBy WO POIBAT[OP ISON “EG 
I elas woececcwwones KIOIOVT OYF ye djnd JO 90llg “7g 
See ee en ben Pe ee Career es re ns ene rem se dR |9 sree OS Ore ee UE o Moy ‘ding “Tg 
OF ld eR TGR SII RC soccessoees’ FREOTOUOI} SULIU ead JO 4¥S0F) “OG 
aloe cee ec erocoscersvecseweces|eusseccseco saree Se eet a jSu0, MO “OP 
chen See OCS S=Shaien ease SAL ESS nike ~ E Ske Sie Na Sw ae a aMe||(s~ SSeS see Mccenaamene hiaicenic|sa meer serena nese sinmpcccensis|=e sss ROU OU] IL pearssord §}390q OLY ‘SP 
eee eee eee ios cli) SEIN TAI TS Se Smee Shp Sees herman ranie se Oe adele belgie ais pesky las --e*"= 5 s799q JO U0} Lod poAtooed SOIT “LP 


conve ®s= HO) 10 SIUM ele a ee er one eee nes suai Me <8Si- OR TORR TS? “ee ere sae ares meme omen SAREE Te aeons EE ial ely Ae ‘OF 


ee a ae ea Sie Sa aca vreeeedee+s-gzoy aod I$ Sin inirin Eis FP ee mae mma ore yr ['SP SSS joroe 19d SUySIaAIVy JO 4809 [PJOT, “Eh 


biekeesinnsenaenasvreienan| stesso cnsecestiimen ggg &.|-+++nere+eeeenennnvesmernajcnnsencrensonsccesessarlts\) Kap 19d TOI0GVy, yous Ad Paley AIMED. “CP 
joJtU TILA oO puvq 
RaSh eanmayasmees==" Or yy |/RAnRn ela =a" eee mer Quieres == <== ar es=* cimmasaagrripy {coos sr sas errr gry: &q {sdo} 10 saAvo] Supaouoer JO Opoyy ‘TF 


240 


E 
et 
ica 
FQ 
: 
=) 
M 
& 
fo 
isa) 
ca 
=) 
iS 
B 
3 
Pp 
Oo 


“‘puvy 
“0Z 1940990 


: “puey Ag 


‘Sep rod s}w90 Cy 
‘o10U ¢ 


‘9S 


“‘puvy 
‘oun JO 4SUT 


"pas ‘sp100 9 
*QINULU OTIS 
*soTOUL g 019 
“qooy $2 


"7190 Gy ! SuULMOLIv]T 


“oS 

*SoT[OUL 8 

‘ot AUT 

‘oxov sod 0G'F$ 
*SoTPOUT 8 
“AVI 
*89070}0q 
‘O08 T 
*eange Nn 


‘uvoy Apurs 

spud 

‘On ss 

‘spunod ZT 

"00 rvsng yoog OUT, 


Crr 


eReader sees Sede de taweerlawseetenseessses purty Ag 


werree*TOq0JIO 


Pes nSeisiaee ses) TOC OT dG 


Sa OS CRS COO SECC rica - we mee ewe ewe ewee puvy sg 


wee ew ew eee ee eee 98 eee tee ee eee eee eee 
eeneers==-9700 10d Ts tM ee ee ae ieee #7 


Ame 
sose=--="-T9N0UL 1od FI$ |--- 7°" °*-*-- Aep aod T$ 


See Sins See e ra oe10R § 


ec teeeee eee ee tense eg 


ange eee MOSMAN) lee sen LOPLAT}[NI OSLO FT 
we wee cee n ee ee eee tlan Seats scceatsace oz oun 
Some Sais APRA Seer ee ee ewe wwe eww ewww eens cg 


*s, Aolprrg 
% 8, OSpPlI1q 39075 


fsa |oo77 7s ospraqyo0yg ‘soz 
gig fal pomorg |-----7---- 


9108 aod zeg 


sane~s*8 -""spil00 9 ‘sax |- o10v $ aed spi00 Z ‘so 
peaeeeeeae a SCOUU MERE (Seco Soqour OT 048 
chsh apy aS pe 0.2 Shc ada al STOUT GE 
ere ee rre een ees esas~ 2s sete ete ee ee ee eee cg 
PRETO OE Sie a ey 19 (71 Fd Paral dale Sires pps 
Beene ens steno OT AOA Seep 8 nee eae cS 
“99190 Gy {°02p ‘pomModIvyy |--7*----* ATWO poor yy 
Eieisieteiaisie'= = s+ss-*goyour Qf |otrrttcteet 
Fogapeacace seams cn cadiipart>|acass snes o ROOK Bees on 
ogee eee ee to Ghalee soos exov s0d 09°% 
Sa an ROMULLOE eee se 's-* SoTL J 
said pee et eo omtmmclar =o" (sy Te AUNT 
Se Cares <= cre ee e10v rod FH 
Haeped Sogou Ss|c-5- . = SogOunyD, 
*qaquta}dog |--***-~*-*---gygt ‘Suridg 
G7 == BOOMMIOG PUB MIOG. | "1s sea ee wW10f) 
Newosica|tcss ss “-*""Q10U F 
jeroguary j---°----- Zo bee qeanqu Nt 
soaeue ee ON [rrr crt ett cette aq 
Soresess' = UTBOT Ap[OAMean| (ost Seesenin= SUE NT: 
Errecec res oesros: puvydy |----- SUES 2° pwerd 
ae ea eS Raplae a Oparalisss so: peat Gee: 08'S 
CI TEATS EE NEN 10189406 Cf | ORICA aE me spunod fT 
SOROS IIIA Fi) LHC) 2 Col pce a aioe 0) 8 0] UH CP g 
PPT SSISIN Cs} Lo auto el Sb | ata rN: Yale [Atta ats 


VL 


evr 


eee ewe we www eee wee puvyL 
oA IIIa score (214161321 0) 


leet sees teeeeeneees puuaT 
o10v ‘ud g& foun Jo YSU'T 


‘irtttttt une Jo oTPPAL 


errr puvy &g 
mS iis aT (239481191 0) 


Seg FEB ALIAS ATOM LANG 6 
se "="-""-9UNL JO ISBT 


ll -- oz$ Se ee ee ee 
*s, foppvrg 
F SOSprqyooj}g ‘sax |---- 77 t 778" "=" SPIO 0Z 
i ee ey Se Av jo 4SU'T 
mane eerintens eee ore on [ttt ane amare SOX 
restes-re="HOQOULMUP | oo ae OUL SD) 
SSesSe CaS ee oe See NOS OE|ECcersoe or SOULS 
Sree PEIN Het ON 9: | Seti a bale late ell ll ra 
pct Se ia a |BLOG fl Neat craetagit ts reams eee tS Les 
wel Ss abet tid VOAMWNE I Se ees Ree EN 
"2.108 
rod z$ foo ‘Sutmossepy |*-7** TH £102 ‘SuTALOIIE_L 


enae as ene SA Rem SRO OULS 
sss" og Avy ‘oouo ATU 


atic ge hbk Av 
moe s BE Gia s 6 6 12 2 
fiwie Gee sts 2 5ER SS ETON 
Sate =< aaae Bes a NOK. 
sroreesrsss Sep STSITS 
sie 6 (mice eee Sala pueld 
se eee ewem www eee we eee ah 
SIO trees esss-spmnod OT 
sesemsis'sisisiniisieis ATTRUIIOL) 
ges csc acinielescls qooq Iwsng 
OPE 


pe eee ner cae Tes SOULS 
FOROS SSE ANTS Es OULU GS 


piesitede carats enees4 #¢ 
cota ga 2a ee SaTour ZT 
Tigi soreses Kony JO osu] 
AOD **---- g909R}0g 


ssh het eth od 3 9169 1B 


eee ee eatin LOT aw 
ae Sa en, 8904. 


AIO be yea) PAN) £9) 
puvydQ 
see e eee ee eeeen rere gaze 
ers ec *-----spunod [[ 
“*- 09 avsng Joog oUIvyT 


TE 


*‘ponuryu0O—ANIVAL NI ATOLITINN LAXI-AVNNS AO NOILIGNOO 


47 aeum.7y48 
“Ul WIA Io puvy Aq ‘Surynd jo opoyy 
+ Sah Sear cee j DUTSOAIUY, Jo OUTIL, 


josodand oy} tof yuome,durt Pumads 


xo ‘ooy ‘puvy Aq fottop Suraurq} Svar MOTT 
ers ar es j SUTMUIT} JO 9800 puL eyRqy 
Seer j SULI0Y paLgy JO ysoo puv 99uqy 
SFve ** 4 SULEOT PUODIS JO Ysood puL oI, 


-"-s y}uoU 10 Avp Aq ‘s1910qVT JO SOSV AL 
----; Avp dod 1o1oqvy Pore Aq peor vory 
peat ek ioe GCOS j SULOOY 4Siy JO sop 
“= "4 oqtrosop ‘posn quauopdart Teroods jy 
seshet j1OJVATZ[NO OS10y 10 puvy Aq omoqy 
aia sg SOS a j SULO0T JSaye JO OUILT, 
“"34800 ;TONUL MOY yey ‘Moy ! uot A, 


reese ==> p HoTTdde OINUVUT [VIOYIV SBA, 


---s0200 aod Ayyquenh yey UL puv “me AA * 


“68 


4 8doa9 oY} 03 porpdde orntem ofqrys SUA "FZ 
SaaS Sa aa {S}OOL OF} MOOAYO BVOULISICT “EZ 
setters ses") SMOI OY} WIIMJOY VIUVISIC, “ZZ 
Fae eaer waste as eae 4 Suyquryd Jo 4809 “TZ 
wrt treet" STLIp co pury Aq—Jo poy “0G 
Pe iS A aoe Si le jo}ep ‘SuQUeT_ “6T 
‘eTUeS JO 4800 pur ‘[Ios OY} 
jo worjervdord yo suorvs0do 19730 OJON “8T 
Sige eis ainsi cinere oA OUTON STO TOO Ca it 
----e***;) nofopdure SurMoTd Trosqns SvA\ “OT 
Be RSS Unt eS he seer nae jOUIVs JO ISO “ST 
Tae et BDA Ro, jours jo TIdoq “FL 
Oe Ce tale jSurMoy,d puooos Jo OWT, “eT 
evens sereross-"- 3 groe Io OWNS JO ISO “ZI 
Spee ee ehh Sher cen See jomus jo yIdoq ‘ILE 
toncecceseooncr n=; SUTMOT SIG JO OUT, ‘OT 
SEaS Se javoXk snoraoid puvy ows uo dog °6 
gy tere oS tze jsjo0q avSns ur poyuvpd vory *g 
“-" "J TVIOVIJAV 1O [RANYVU OovuTwAp OY ST *L 
PE OLE i Sistaiee= j poutvap [TOA JI ST “9 
j, UIBOT 10 

‘oynI[s8 ‘Avpo ‘ou0}souMT] ‘pus [Ios mod BT “Gg 
“*-; pUR[AOT 10 puvydn ‘pjoy Jo WoIyTooT “F 
sm ele ozs cm ae joes Jo 980) -ng 
seresiecs -e*---; 9700 cod wos AqTUeNi() “g 
Jonacic asscme\siniem isi === =" QUES JO\OOLMOG 
sinie eneciia(eloS sero j WMOS poos JO PUL ‘T 
gele.e eicicieia wala sie lein ia So teers- Aayuo Jo 2oquin jt 


241 


CULTURE OF THE SUGAR BEET. 


*OINUVUL OT BIS SUIPNOUL JON » 


— rr —- a rrrrrrrraae—eaeaea—s—s=$=~ sS8)890E0E0EE EE OOO 


ee ewen- 


“0s$ pas See tin si cc scr ey Secahe So ary SR SB PT Tl cited el tre a Sth OI 5 


"oz 8ht pedscesusiceudusevedies ecns|(peuneslaseeese valium atwaiaaiate eS ery er 


nee wweewee eeeleeee 


SOD Se | ech aemes Madan ed TO OLED Tce ea vee tang MM OSDELOL eon cuca ccear as ecm ne Bae nrc. ss. sees oMOGICSE 


ee wee ees conan See ee eee twee ee eee tenn nnel nee See ee er ee 


eee ewes eee eee e wees PRO PEGI CRD O CSCS GSR OO GSH] SSI III (4 Sp 


"cd pester sense S511 OT TOUCs grcislesemo\e)sric = aioe basis Coy yc wivielsleie pialbevele siclr e's iis ad pine im miatere (einen melee ie a Catt 
"e108 Jod QT$ |**>*----*****-o108 aod cg |---*-+--- 104 aod ByU90 OG |-------- +++ ">" 09 Aod TH |---77---- "++ > OLB aod Bg 


*TO}}UIS PVOITIGI ‘ so] g peer re cscs 16° = SOT ant eine ee se AOL E |n cs ee BOL PSiceSSicrerersieiee PR AOI UTEL 


weet www wwe wwe tween wee! ane 


"o$ Te pI OI" i aly tea *--- orov § aod o¢ 
"Grow ||s* =" °° ars 


“OTM tee we wwwes -- OFTU - =. OFT 
‘e108 F [CEO es a7) pee cceasccescessse"Q70R 


SEGA ICOS CSI fay onissy 
PIES LV NEN y tele lle ae -*-; 48D sod uvu qove Aq poeyn 


aA hap lial hails Melia od ESL 


tsreeeress-agroqsng fso0}vjod JQ ‘a 

poo ees es STOUSUGE: UAOOM (IG 

rocrecmecscwence LITO SIO ILD 
sodov aod ppord ostisAW 

re ceroegrnmnsas 5) SOOIBIOM ETON 

aon SPH MLOO 1) 129 

tt eteeeeereeee cree reesei g199q JO “D 
:orov rad sdoio Jo on[v A 

jso0}uj0d JO ‘0 

"5" §U109 JO °9 


iro se="" 58990q JO ‘D 
:or0v rod o1ng[nd Jo ys0Q 


,8do10 Jo WOIVJOI MOA Ut §499q JO VOLT I 
40108 
aod pport pus OZIS ODVIOAT ILO SL AVT AL 
{8}00q «nod ut avdns Jo osujuOdI0d yey 
~ ath peaa I gpvoy zod Avp zed Ayryaen 
j poy STLUITUR yeTTAr OF, 
ea ial {SUIPooF JO opow 
joules Jo ys09 
jSutAqosoid jo opoyy 
j Ioppoy w.109 10 Avy WIT 
eIvdulod SV ON[VA SUIpaoy poyvurnyssy 
"77"; ULIVT UO POIOAT[OP FSO 
j Arojoryz OY 9e drnd jo oo1g 
erro ee jpouryyqgo soy ‘dng 
tr rreeereres) SQuOTOd, SuTIvdeid jo yop 
j DUO] AOTT 
**"""-; S9yoTAI} UL PoArosord Syooq 91 
“77 e""y8]90q JO 107 1od poAtoo0 OOTIG 
werteceeccceeeessre = SBULOAT[OP JO 480) 
j \10youy 
10 ‘JreyA ‘Wor}eys Woy dor Jo oouvysIq. 
{8J00L JO U0} 10g 
sierge as jo10v od SutqsoAIBy FO 480d [eyo 


sete wecee 


-|; Avp rz9d zor0 qv] Yous Aq poddoy AyiQUVeNe ° 


{Fay TATA 10 puvy 
&q ‘sdoj 10 soavoy Sutaowor a epoyr 
govjang 


CULTURE OF THE SUGAR BEET. 


242 


“yaroy pus puvyy 
"BE 1040390 


“pure 
‘IZ oun 

*sor10v z rod og ‘Tysnsuy 
‘sozow g aod g$ ‘1 Aue 


‘o10v 
‘somos g rod 9¢ 


‘puvy Ag 
“OT oun 


‘soroe z rod gT$ 
‘oyeqdsoyqdiodns ‘sox 


‘e1oe rod og'zeg ‘894 
“so OUL 8 0} 9 

*SOTOUL BZ 

‘gorov Z dod ge 
‘ourqovul Agr 


‘I ACA 
*sor0e g ‘gh {SUIMOIIe 


“roe 10d of 
“BOTOUT OT 


"S0.10¥ Z 
*[BLN}e NT 
‘so 


‘mvoy AvtO 

“purl Suro 
“09TH 

‘9108 19d spunod g 
*AURULIOD) 

‘qooq Ivang 


OcT 


sceens coenwecoreses NUVTT 
So eee ke) 


eee ewww n een eene puvy Ag 


eee es 


SCOOT ISS tg) 


“Schcecem 
soreesesceeess Kep aod J 


serecesee-Kep cod 0108 
sereeeeees--ga0e gad OTS 


eee 


OGRE RIO ISIASIOOOSOH ih eh 


errs eebeeer tbe ss 
roreesescesees 3% 1090300 


See eS Sd oh ae Bek 


See eee 


---- gov sod p$ ‘oT Ane 
*--- ozow aod F$ ‘0% OUNL 
Avp aod 
PHORESIS eres (2 


ae eee! ant MEL 


weet ne ene ew es cee eee ee enes [en eeneeenesseesces 7 OUTLL 


tresses = QOINUBUL OG RIS 
soestr sess" SQUOUL g 099 


‘0S'SI$ ‘o108 
‘8, So[prag, 


SoTOUT 8 0} 9 


costs ----gaedv qooy g 03 Z |°7 77777777777 SAOUL 0B 


eroe aod eg 


sSenccisenesscin°'s 1 TaTT &g BO IIIB oT 219 | Ag 


weet meee eee ee alas en camcese.cc: ace G Avy 


see tte eee rete tenses -ONT 


Sienietetare Haars on 


DIT ISI 54 MIE MR Ratedesr apg: 8 09 10d at 


Dehn lt Nadie psp = (210 9 U0 0 FC 


MS al Rial Rison al 12 aI ON EGA T 
Siig cece LET POET 


setecsesenss- O08 Jod O1$ Se AS Bee SE Oe te | ray 
poe imme SoTOUT G PROC W npraldiniceuedeyeiaerbants SOT OU OT 


dine Ransomes ee gust ‘T AvIN 


------g903uq0d pus sjoog j-"°7 "°° 7mm 8909CI0T 


See me ak Seisies.2 5 O108 $ 


PPPOE SEES S ROLLY, 
PPD haba d Dea AA Toate 12 WY, AM 


e108 ¥ 
Se eae aera etl HALLER 
settee ee te ees ee eene gg 


worneceeo===- TBOT HOV |-"- °°" 7°77 ** UTBOT Apusg 


SION Ah Die oN 4 YANO} 
See og'ah 


tevereseressss-snunod fT IY > 


sso 9***-JOATI UO [BAILOUT 


eee weer wee -°"" OF ct 
--spunod ZT 


--- 09 avSng yoo oureyy [7777-77 pueaog 


rererssss*2=-a990q IBSNG 


6rT 


qooq avsns uvuL10+ 


“Svr 


ee pusy Ag 
seeseseesseees gg 1040300 


srereees==-904 puy puVyL 
PEORECR a 4 WAL tia) 
uueo nes ¢r ashes PRL 


“-"- og S¢T ounp 
se+-> Aep aod 


see e eee ees ween IDR 
ween BOBOD SOC GHDOA Gr 


SAAT Nei af LOL 8 
St cat mame tpaerash qeaiamiel oC 


Se geteeiaie aie date nt=ts -- on 
piso ssa emia spi0o g !T Avy 


sececcsoe- pd ‘G800 SOR 


weet eee e eee nnee- SOOUL g 
ayer erreceer ene ETO 


9$ 
eee sa ITE EAGT 
COO! IOI) 5 19 


seeeereres ob fHOMOTIvT 


AR SRS CISD SBA CCIGOOO GILT 


tallies ane dll tise Metalleh 220 £4) 844 ( 4} 
eee eee ene PERSO SOC] Av 
scene se rsennsceneess TIO 
eam acenee seeecsne +> 9108 T 
apibapaptanpeegete cinanie pecan [e1n4v NO 
eee w ecw es co weneseees 89, 


Se eS ee TUL ay 
swe eee w eww ewne- pueda 


hee, eee enee=0R'Ce 
ZOHO ----"-spunod pT 
“-* OD rBSNG Yoo OUILIY 


ae ee ie eb LO FOR) 


soosees=*"-90T puv puvyL 
One 3% 


isgt= ceceeg et ‘ez oun 


BER DODGRDOGAOOOSEG (eh ef 
secceeessoee-Te O9 97 KUTT 


Peper c vente soqour + 
Perrier petact etre 


SOGOU g 
elewee ee ee es Avy 
See a anannitacictenne at z 
ReGe cores coeess -SOTOUl) 
ROOT GREG AO SAR ORS AZ) Kp 
Soe Ssives seeeeeee 09 
CcOOSICS sieele a eieiarlate 910% T 
PEI IIA + [BINgV NT 


80 


siempre welnin Sain cicie's im OLUO), 
puvyd9, 
Pues body ===" 08°68 
TSCSOOIC IOI aaa lel Ae 
sees essece-==* O}100My 
**="= go0q AVSUS poy 


APT 


Ort 


; ;quoum.4s 
“UL WII Jo puey Aq ‘Surjud jo opoyy 
repeeswebsers oher. ,BUSeAIvy JO OUILT, 


josodind oy} 10f guormoy dunt permads 
0 ‘soy ‘puvy Aq fouop SULMUTTY SUA MOTT 
Fe peer -"> 4 BurMUIyY Jo ys00 puv oyRq 
sorseeeso- 5 SULOOT PI} JO 4800 puv o7RCT 


---- 5 Avp aod ro10qvy] ove Aq peoy vory 
Baby Ot Ee ee , SULBOT YSI JO YSOH 
-*-41 oqlo8sop ‘posn quowmoyduit peroods Jy 
"*""""5 JOFVAT}{NO OS1OY 1O puvy Aq ouOg 
cncoececccccnccscn> | SULOOY JAY JO OUT, 


“"49800 ‘TonuL Mog ‘yey ‘MOT ‘WOT AA 
Boy ec de ++ pporpdde eanuvUr [eIoyTy1e SV Ay 
--soa0e aod Aqiyuenb yea Ur pue ‘dey A, 
jsdor9 079 07 porjdde ornuvul o[qvys SU AL 
ala he -=-" 5} $JOO1 OT} TOOMJO OOUVISICT 
toressesee=-  GMOT OY} MOOMJOY OOULISI(T 


ahh dace aati ieee Kaan Ba 4 suyuryd jo ys0p 
PRED ER ad sega bon ar ir ae 


jopep ‘Suryuryg 
‘OMILS JO 4800 puv ‘TIOs oTy 
Jo woryvavdouid Jo suorye19do LoT[}0 040 NT 
SO pee siey & santas joures Jo yydeq 
ce ee -- ; poXotdure Sataojd Trosqns sv A, 


owe wwe ene ceeens SEIS 2. 4 OUTS JO 480 
serene enewcseranessos--9-1OTIES JO [Coq 
weeeeeee serse-> 5 SuTMOTd pmooos JO OWT, 
set ee eens en enee ,or0v rod oures JO 4yseQ 
SCORPROReroe eeeeee eee “>>> ;0uIvs Jo qdoq 
ween eee e ete e eee jSuraoyd ysay yo oury, * 
SQOCEe javoX snoraoid pur] owes uo dorp 
ew ecee cece 4 8}00q avons UL pojuryd vory 
‘= s]ULOUTIAIV 10 [BINJLU OSVUTVAP OY} ST * 
fee tees ee cen eee n nnn j pouLvip [JOM JUST * 
j ULVOT IO 


‘oquys ‘Avjo ‘ouoysourly ‘pus [tos mm0X ST 
o partdn ‘prog Jo worywoorT 


jodov rod mavos Ayryuent) 
; OUIBS JO ODANOG 
soneceesescs ereenes--; TMOS POO JO PUL 


“68 
"BE 


jotuus Jo Js0 OnE 


‘ 
G 
T 


<s\siea.n/svineineisinnesiain sean cins) (aT JO LO UN YT 


a a ee Ln amaaanaah aeSaneaDad Staal 


‘ponulyu0p—ANIVW NI AYOLTNO LAAT AVNAS AO NOLLIGNOO 


243 


CULTURE OF THE SUGAR BEET. 


‘popnpour you StyuayT} Jo 4809 » 


re A 


“g10} oT 


Sinicla's wlan 'eiu'siclemiclsos\s vial slo pia| helsiem bales Sieg eicie cen siuciseanimace since celencuscesiauivewsis|cwacagsisenssscneessinpsecslssenoseneiat ssfoysnq {se0yej0d Jo ‘0 

- OE ERE EHH) OEE EE RESO E EOE OE REET EEE HEH SHEE HEHEHE EEE HEHE EHH EH EEEEEEESEEEEEEEEEEESEESE|SEEEHE SHEE EEE gsloqsnq ‘1.109 JO a 

rise) cialeiviesie nie nse = a OIGM Gi | a7 ste en ISS ORIGL, |r OLB TOCAUG OT. anne so ce S25 S2 SOE. |... Gis eee ei SMO Pe asT a ACaT() m2 
:odov aod pyorA osvr0aAy 


errr eee eee ee ee eee ee ed eee ee eee ee eee eee eee eT ETC e eee  r s 202 ceesoeeneenasecs’ FRO0ITION TO ‘9 


cette cet e eee e ener eececs|sneeeeeneensceeseserer==> 5100 I) ‘Q 


"9108 rod 99$ POA AIA AIA II ro Pid OOO ICL OCT) eR tn III EE 19 IOS RIT IT PIE Ly SSeS SO A)9 Cees a ae ee ee ee §399q JO "Dp 


:9a08 aod sdodo jo on[eA 


rere eee ee Cee ee eee eee ee eee eee eee ee eee er errr rrr -*- 4 8003R30d JO 9 


can eeceen eee scecenncene|sceeecenneeseeceesenerns= 1 1100 1) “Q 


eee eee eee eee ee eee sweet ewww eee ee eee tee eens seme ee eset ea ean semen e ee 


PTY Ef | ROOTS GOT I IAIN FF NIA TI TOI A ITIL I (5 112)" Fat RTI TNs ag SN a 525 RI RA CS aie 1/110)" beacenete eea Aa gaan ett raecper AE IIL! GL 


*s910B Z 1OF S10} 0Z 


:9108 rod 91ngTM9 Jo 4ysoD 
eee wees cent cee res cess! see c ewe ncn e res cee eeemeanes|seessee ses eeeseaaaaseecess|sanseserseneseessesssceee= -48doz0 Jo wo1zeyor1 m0 UL 8}00q JO OORT 
40108 
ro eseececcnscceseeneeeseus|sceccweeseeeoosssmrmod T [cist cstent recess ss tesrs|occcercccecssccsscoererees| Jod pjors pus OZ1S OSBIOAG TOY} SI YB AA 
ainie\e lie eiere'n sieje nisi ela\sia =e jsjooq anod uraesns Jo osuywoosed yvy A, 
stent eeeetereeececneees|sseeeree--=--s nxoy god Avp sod AyryUen~) 
seen scree es ee eene|sneeeenerceeennnns =) NOT STROMIUL JVM OF, 
sneer cece ene wneeceawne|senenerensanmencornnss= 5 SIIpIOT JO OPCW 
eee ee ete eer errr ete reer errr rer rier rete rr rrr ier etre iri j OUIBS JO 480 
went e nce ence e new en nee een en nnn nce e ene newnwenweeenns (sn ee eweeensnneenecenerenn|snnnaccnenensccensrencscca[snerenncreneanenss=s) SITATGSOIC JO OPOTL 
j 1oppoy u100 10 Avy YgTA 
wren newt eee ene n el ne seer e ner eeewn wee enenes| ce ceenccncesenccoreserens| HOIVAUIOD SB ONIVA SUIpsey po}eUltysy 
“53109 TMC eG |-recoes te a smears Somneg |r sininn-nnes sitsews ne eirn = |- 9 Fence Gee af OLMoae Poke AN OMEROL) 
StI IOI ON KIER TP rc cerise> sires -TOUMOM ITE II INITIO ANN « Cops if c2 3 FISISOISOICTOIIOIOIOCC I OO 6 soseerer=s) Koqovy oT} 7B And Jo oollg 
Sse Siereecsennc ce jpomivyqo Moy ‘ding 
resetreessos-s sotpoued} Supederd Jo 4s0p 
a| eee wncemeweerennene oaj5is rains y peut Aon 
trees eeeeeeenenrewoowesl-orses" 1 KOIINTIAT} Ul poArosaid Sjo0q OLY 


ee ee re rrr 


Qh [oor o recess see teesee gg [ene e cece eee eee eeeee egg [acters reece ce reser gg [reer ene ceseenenerecors cog |o-c22"" 489904 JO 10} od poatooor CO 
“1103 od gg'T$ |----""**"*"* 104 10d Qe"[g |--------- 109 sod 8yU90 0G Scecoeneescsageliod gee resco piece) pares Saree j SULIOATTOp FO ¥80H 


*BO[TUL ZT 


PROROU Gi AGM Gl lian 27 7s Ss OLOBMLOONQ Tele 5 seem omn so nase =e he ||-eis-/ =< REO fet 


‘erry |- 


3 ALOJPOVT 
seereseceeese=-gorm g | 10 Frey ‘WO0r}eys ULOIF Coro Jo oouVySTCy 
nasiteceenuanes~=Berebrsies range sence ere r str --""5 89001 JO 10} Jog 
werrertemeceerercreesardh [--"9** 49108 Jod SUIBSOAIvY JO 4SOO [RIO T, 
reacccccrsrensenanns cemmnc|-cccceccennsqcncre QI F |:-2eeersse----=2-2-Q708 § wee ecceeeceseeeenerense-=-ls Kep rod sotoqvy yous £q peddoy Agrymund 

{ OFT GFL LO puviy 
teteecececereeec guy |[recsrescereeeerees- ony [rerscseseets cess soggy [ocecse ccc cr sees opm | Aq {sdoq to soavoyl SurAomer JO Opoyy 
rtrstecsecsecsereesQigy E [reeeeecreeseserees Ogg E [evr teeeteeesereeses roy g [teeensrenecrsseeesennenaee| =e: dep rod ueur youo £q petmd eovzing 


“"""""SQ]IUL G |"--*“MOrI}e98 UOT; SOTTU Z |“ -"e “**"so[TUL § 


waeee ween wwe ees ee es ees es ee ea 


¢9 


CULTURE OF THE SUGAR BEET. 


244 


‘Aep rod e108 wc ccecreeecwnceees QR ree teeeccencceeeeecsenencel(sceceeensncseccses -QI0y § [-ersrerssecseseees gion F |--- 4 Aep rod usm yous Aq pornd oovjang ‘0p 


“pueH 
*1940}00 Jo 48v'T 


“‘pueH 


‘et ‘Ae 

‘eg oun 

“ep r9d 83099 08 
‘e108 F 


"E$ 


0 

‘key JO 18e'T 

“e1$ ‘spunod oo¢ 
‘oyeqdsoqdiedns ‘sox 
‘sig ‘e108 red sp100 9 
‘Sutids oy} ut ‘sox 
*‘BOTOUT g 


"Td ‘Surmorey 


pe sess ae Ses HWE Ac Sete ts Ce Re A RSA Ee Bb ke elke sR eke BOO ec cn cws hie ee ROO 


7 **2""""7990}00 JO YSVT 


pours sys ee tS PUB EE 


ee es 


Samer erences sae” Fe qOUly? 
POTN T III) 0 an (18 Af 
ESateane semaatensl aie 
scccocsoess* O08 § 10d oF 


Oe eens 


Ererearersser reas ns eUiOr 
ae ee me on ( OUELG 


ERCP SE IAS 
srreteseess*seag £epI09 g 
cca s ero Plea 
S80 TOLLS 
ne SOOUL LT 
a ere § aod e$ 
fr em rai a oe ae eee 4) 0121) 2 
peewee enero esseses ¥L Ae 


wee ced cress cccacccescenes 
wee etme ww cease enaeesseres 
26 FECOO CEO ROCIO OIRIC SE 
woo ocean eden sense sceens 
wee ete c eters een cncesccen 
wee ee cece w ee mmm nec ceenn= 


pciciseuetisaewee sy cess sis ag 


pee ee ee OT: Avi 
ees ames 
anes tag 


tee eeceeeeeeree = -TeINYENT 
receeetees ereseeeees BQH 


"==" * 19G0400 JO YOOM PZ 
secceses==-904 puv puvy 


rat eee 
Se eee Le 


pesmehastees se sentoi moet 
srereee** UNE JO OTPPHT 


vressescss* OFS SPIO OT 
“-°* QINUBUL O[GBIS +897 
seseecscors=s**5* “SOUL F 
asesencns* 55" *SOU0UL SL 


i Se OMIT OCT 
A eceacra | W 


sr eeee- goTe ! SULMOLIV]T 


sect te teen eens ee eeeeeronr 


TEC EP Tee eee eee eee) 
Tere eee eee ee eee ee) 


wee eee ee wm wens meewnsaseaee 


See eee ee Se eee e Om 


once ceeneceeeso* GQT0UT OT 
SOOO OO Ia ¢ Avy 
u10 
eect ee eee ee ee eees gop 
ied teeter reat) 2505) 
SIO SNOUT RIC Ty 


selaecwsineen =="! Gr tOUOIO) |e ee eee OO OTIC) 


-7"" pueyy 


eee eee ee rer ey 


aa ee ee REORE 2 SS OC AION: (a. 
EO ESIS ISO ASOT OSOSCH Fe rf Saleseniciesinem nominate 


See eee ee eee 


ee a weet a niece DULG Pin (ig oe a ores oo = DELETE 
COC SOUS CISIOOR OSS TT Atay iit eeine ef  iconice caret = oO GALORE G® 
‘7th + OT foSprequooyy |-77"7777-"9s"oT$ | TIP UL 
2 Ae ae iy “"" SOx “sesee"* Gav dsoy: sox 
srrsetseeses agg fepgo g [itt 7777177 GES !8P100 FT 
Rashes tsaceak@uosehy Sil [egeeoagsorcs neeeber Abe 
odes Se eS ace nrin | ERB CEN Crete 
Se ee es NOU OME RG oe ee eee Ne 
PEEP ERRRSRSE ce 

crreeeesesseeess puwy Ag |ortttt tts Tp pue puex 
seceessees Kew JO O[PPIL Phim niebe ckceemcs Sener Te aes we Soe 


““GL'ZI$ {*02 ‘Suraorsey 


se eteesees ceeeseeeees Ony 
FOC OO SOOO OOOO ef 
tte eteeeeeeeeee + -goqOut J 
pozeseeessesss "ss gp ABI 
ROO OI AN 3 
Tere hea beatae OUOMEY, 
speserieisic.*= Td tO. 88nh 
JEBEROBOOLERABHoSe WON |roreer reset cette ION 
Soe eg ESS peace eeeear 
seeereeeeeeeeeeserpmgeny [tetteecets ceeo es PRaNgVNT 
seeeeeeeeeeeecee cee ggg [ireretes ceeeeeecses: SO 


sett eeeeeeee sees eeeeer oar 
secreseerss o1oB Jod 0G'Zh 
SID ACO DONO IOIee SoU g 
er cl Avy 


sete ee eees eee --*-goqOUT f 
Rae eee ee 


4 uouINa4s 
‘Suryud jo opoyr 
UIjSAAIVY, JO OUT, 

,osodind on} 107 yuotmo dur [eroods 
x0 ‘90y ‘puvy £q ‘ouop SuTuUIyy Sv MOTT 
Se, ghee ee { SUIMUIT} JO 4800 pus ofVq 
seeeeese==5 SUIOOY PAY} JO 4809 pure oped 
CEO 4 SUIOOT PUOES Jo 4809 pue omMLy, 
---s,q9u0m Io Avp Aq ‘s1910qv] Jo sac AA 
*--- ¢kep god rzo10qey qove Aq pooy vary 
Fae Sic gowicae sll ary 4 Suto0y YSay JO ys0D 
** qt oqrtosop ‘posn guotmmodut [wroeds Jy 
+++---; IOJWATITNO OSIOY IO puvy Aq uo 


“UT WIA so puey 


Ee see Ha anaes i 


asc aicnialsomee 4 8}001 04} WooMJoq OOULISICT 
soeeererse=-s MOI OF} WAOMJO™ OOULISICL 
ioe Ra nA j Suyuryd jo ys0p 
socsetesss-ETTTIp Jo pusy Aq—Jjo poyzoy_ 
cece wee ewe n een rene eenne- 403ep ‘Surqurpg 
‘9TIBS JO 4800 puB ‘TLOS 0} 
jo uorearedoad Jo suorjes1edo 1930 930 NN 
SS OCHO Ee s--"---s;Qures Jo yydoq 
se---"-s ngKoTdure SUTMOTA TIOSqns SBA, 
BE SMa Ree ss nconecsoonss 1 OUIUS JO. 980) 
no scnnencccescence sauces") OMlUs JO UIod 
seereeesrsroes> 1 SOTMOTA PULOVeS JO OUILT, 
seceeseerrrrerns- 19708 Lod OUIVS JO 480) 
SIO OOOO OIG or: jours Jo yydeq 
secrecerssroesess-1 SUTMOT SIG JO OWL, 
------ ,1v0X snotaoid pury ours wo doin 


SER SSS ee j,8J00q IvSns ur pojuryd very * 


***-;7RIOPIJIV IO [BINYVU OSvUTVIp OY} ST 
SORE ES SOLO DOUISE ome j poureap [Jo Jt ST 


°g 


seeeeee coe mmpor Apueg |rorseoo st +27" + UIROT pary 
steecccewcerenees nods |erterestes css * pueda 
OI TBO Cate Cray gy ph IIR AI IIIS IIS OT gy af 
ei oss eri ess miei AN MNOUICT 

UvULIOX) |-"- OD ABSNY Yoo, OUIRT 
seeereee-ngag goaq-aedng |-*-"**-"**""*"900q aesNg 


“08S 

“puedg. 

“st 

“‘spunod 0T 

0D IeSng yoog oulvypL 
*yo0q Ivdng 


POEOCRER DOI ORG pueydg |----+7 + 7 * puepaoTy |-** 4 PULTMoT 10 puvpdn ‘play Jo worywooT “Ff 


SER OCOG DOC OE CCUG. ---, QUIS JO ODINOG *Z 


—— 


sie)ainieiela'ninieimisiniei=ia.eisieisecinisic> AUAITO) 10) LOO ULL 


a 


SEL TST 


Tp 


scr 


PST 


eSt 


*‘penuyu0o—ANIVW NI FYOLTOO LAALAVONS JO NOILIGNOD 


245 


— 2 aaeccae GneCREEaeeningmRRESIRAGaRRENREERARURGAENREINT VENER RANRT RE eS CaS 


“su0} 9T Sis's's ciel Sigie's oie es oe avi, 


‘ost 


Ammer mmm m ewe eens weneenn 


PTerrrererrer eee errr 


CULTURE OF THE SUGAR BEET. 


"og 
110} 19d 87090 0g 


wteeeses 9g 
cscs os siaimsie sss TT rod 1¢ 


“sOTTUL 4] Sicte\elsipis'p sew velo AOTTOL §e 

a! 
‘e108 od oT$ 
00} T es seat 


ropraryy [ere eee ee eeee esses opty 


Tree rrr rrr Tere ee eee ee) 


tp eeeceeeeeeeeees gto ag [rrttttr testes" 8104 9 


wee cere wel eee k cere ee Ree eee| SareBe reece esses aeeseseess|sesseserasesesessssesssessiereresesesesereseeesesesne 


"ELt hal A IAN Medel dade Sly Be 3214 2 III HEDIS IGS LE Ty fe qe caer rceserres one se Wate ICICI CIO IIE YS Ty 6 


Tree Te Tee ee 


wercccene-og |--= ct 
seereee=-10) Jod gb |---°°°"* 07 aod syu90 Gg 


see reeeeeeeeeeeeesgormg [ortttttrr sess s > goplUr g 


| fea AIA IIIT eller vis PTC 


ee ee acide csece STON ST 


settee tees ceeeeeees Gog [tetttesetsesesse=s> ony 


neccecnsecesooso= O10) OT 


oe ee hoe OS Ole oe ewe oe eee eee eee eRe eee ESO Ree eH Ree ees|HSESES ESS EESEEESEeEEaeesen|seeseSSSEEEsesseseassseran 


water ewer eee eae ewww 
ee 
eee eee ee 
ee 


“sn scieiev coin seeped ei aan 


srecccenecess 9708 J0d FF 


Pheer idl Allee ah 29 VASE 


sateen een ecewmeces - OTIS 


PTTrrrererieeceecicer i Meee eee Odette i aedetal (elie aaa et tid gspoqsnq Sso0qej0d JO 9 


srteeeresceersss yBroysNg {M109 JO *Q 
pts tebe ISOC T yf) S1e80650 D 
:oa0¥ aod pyorA os vIOAW 
fos scenes erro. 35) SO LOU TO) mee 
cee teers eee eres ereeeesees S109 IQ) “Q 
set teeeeeeereeeeetessnes-1 S190q JQ "D 
:o10v tod sdoio Jo onpe A 
BO CR 4 s00jeq0d JQ ‘0 


set teeteeeeeerersseneens 5 S190q JQ "D 
:e20¥ 1od 91ng[No JO SOD 
-4sdo10 Jo Woryejor ANOA UL S}99q JO 9OV[T 
{0108 
iod ppotk pur 0218 OSRIOAV ITO) ST IVA 
4 8}00q 1nod uTaesns JoosejuedI0d yey AA 
eae ee 4 peoy 19d Avp aod Aquen? 
alae 4 POF S[TVUATUL YeTTAd OT, 
pure Se" { SUIpooy Jo OPOW 
sieececons=s* 51. QUIBS FO 180%) 
rrrereoess SurArosoid JO Opoyl 
{ Loppof w.100 10 AVY YATAL 
porvduroo se onjvA SuIpoey pojvulyssy 
s2etee ane 77777" "5 WIRY WO POLOAT[OP J8O 
soreesseees 4 Kroqovy oy} 78 dind jo cog 
co bath at a eee § poureyqo mor ‘dpug 
sereerereres sgoqoued} SuLIvdord Jo 480) 
(ae snle cigs Sear eect isc ahs | SWOT MOF 
“s-="*-1 SOTOMAI} UT poArosoid sjooq O1V 
+s" e"="38990q JO 10} Jad poaloood ODI 
weencescenseoserc=--- ) SUTLOATOPSO980p) 
4 Asoqouy 
IO ‘FavTpAL ‘WOT}V}s MOI Coro JO GOULISICT 
os sor7tts2""5 89001 JO HO} 10g 
*----* ; 9208 1od SuysoAIvy FO 4809 [V4OT, 
, Avp aod sorz0qvy qouvo Aq poddog Aqiyueng 
{oFUy, TFLAL LO puvy 
£q ‘sdoy 10 soavey SULAOWOL JO OpOTT 


ei 
=I 
je 
isa] 
: 
= 
mM 
| 
= 
a 
fy 
S) 
cI 
ce 
=) 
a 
B 
Oo 


PPerrrrrrr rrr reer ee tt eeer re rr sccerecnnsce+snene-Q 7018 srr svcieese=s Hass s Gry es 


secrecctcnnssres-= Hyer [pascn**s*s9s9*-2°\ntTT 
ceeeeecesere’’ GT 1090399 Cee ee oer ea OG LOUOTUR |. sesh eS POON, |= 25°F Se noose OT Aeqe1IH 


voseteseeces MIO; Mepaey |-7**7"""" “pueq pue coy |°--"-""""* "eo pus puBA |--- +=" 7+ -----* puey Ag 
ee eee ee ees 2)ee | WES Sete BB SoS \aeisiices elses saree neces sence en en sence: rescesccseoes Fh fT7 OUNL 


ees See err nnn Gene rrr pee "oc ed ‘pz Ane 
Sis sne=sainemineccm=acc sg |enpeee Semanns $$ ‘oT oun 

eo aer ese ree Lup sod 1g 

OITA EIB ICIS e10e * 


ao pees elias eee eee 1g 


*pucy Ag Cee oeeees aC a 


‘T LoqulaAO NT 
*puvyg Mg 


‘ob ST snsny 
‘og ‘shep g 
‘Ap dod T 

9108 
‘erov rod o¢ 


atten eee e near cnn eccccn cece see ess eneensemseassccncniscccsecs sosees Ken Od T 


seen ee cee eee cee we een tee eee e tenner nen eenn| se enes senses esses Qin & 


‘Or 
roan daudieis 


oN 
“SOTOUL g 
“SOTLOUL 0% 
‘oroe aod 9 
‘pueyg Ag 

"SZ 03:02 AVI 


"CZ I$ {SurMoLeyT 
‘on 


seeeee ese “-**" salou g 


EP iateiainia (as feraie iiini ons) goog g [T7777 SOTOUT gz 
RR AaNAD enn namneamauenngyy.(- 205 ss'vnase==— emer s OG'TH | -t ttt orow J0d FF 


BE TS A (01115 C0) ee ae 6 SO lee aR a WittGka ee eet scs cose vars PUVA 


See en ee we m nese teens OL ACh 


"rrtitttttt SoqoUT g 079 
Sena eae ae eo SOO | oes ee eee eee OOF SZ 


i es 


ee ere: sr 


teem eww ewe ewe nse wnnees eeccoseceecceseseewoesce = 


tteteeeee sees eeweeeesoar 


See ee i Ss 


cw mec ccccnncenacece EZ ON 
Sey awa = LOG RLOUL $e 
‘ooo eee 12S ae BOO UL | 


seme eet www eee eee ee enee we tee ree ewww een cg 


PA IQOBISISO STE (Taq ef seh pela (oe ae LOS Ode SOTLOUL 9 
coLoa TA |e eiecara HG gape ata 61ST 'T Av TT 
SAO IS OSS IO IS Boost Bi | rom mmmicneserosainysiaioinanic Se: Ph | ae SS oaov tod eg 
wscceccceeee SPS SOL OHI Ge | mas ssie ee io falas ees C0) 12a Pee I 300J T feleiciebeetasieat SOTOUL 6 
paeeacreahooesoS2ssingny|"eeren ==> =-tente sees reli re] Pear eee as [ady jo yseq |-----* “"" SIRT ‘Taq U1o.A0 NT 
peeee oes eee POO ONS al LH NOG) eine pine Sins Ae ee KLE AN ig eo Speier T1090 JOOMS 
tenes sr eeerswcecens Ging & |osoocessetnes ss 9"""OLOB EH [oes eee es" BLOB T [oor tt ttn or0B 


SPSL CS Aen 2 TULNISN- os [erInjen j--"**~ croccccees [BINGEN 
AS DIOSCOSICICOUIISO SEGA ag Pe OCIS IS) Ty viel POC SCORES IC at (27,4 


“$$ 

“SOT[OUL 9 

*IOQUIOAO NT 
AN 

decote 

*[B10g9U NT 

“SOx 


“tL0'T 
*purydg 

08° 

‘ore 10d spunod pT 
‘OD qvsng Joog OUleyT 
*‘qo0q iedng 


Bra erainle wiraietaiersiaterajeretos 50q 


wvo'T 


rerceseesses toy A907 
seneecessesecsoes paBIdd 


ee puryd 
sdseendedaacnobdbdsase ze 
spice ccisien nee --spunod oT 
“*- OD qvsng yoog OUrle]T 
“***- qo0q BSNS UBULIOX) 


Riatejsiotniaari-min ere noi RODE 
ee eae the eA purldg 
eee eer eee eee 08'2$ eee ewww wemw eee eee eee ad 
PSO ISO OOS IIE pa yaqaXays l PL |~° °°" 9108 10d spunod Or 
© oe es ta i ae aan A eS “*° 09 avsng yoog oUleyL 
Mn eerie a toe hf avsng ae Aa yooq yurd qouely 


SSISiS thse" == BOT ARTO 
paccescsSsceseres DIBLa 
Ce 08'2$ 
**-*-- 9208 aod spunod FT 
“** OD avsng qoog ouInyy 
“=*"*-q90q IVSNS UBULIO+L) 


AST 9cr 


ooT 6ST 


*‘ponuyaoo—ANIVW NI FaNLTAO Lagd-aVvons TO NOILIGNOO 


---; kup rod ueur youve Aq pornd ooxyang 
; yuOMINAyS 

“UT WIA JO purty £q. ‘Suyjnd jo opoyy 

PEP SES Sia ae thee trae on { SUIZSOAIVY, JO OULLT, 


roses SSIS fee ee ee eo | OG TMOROD ‘posn quomo, duit yewods JI 


s***>>5 TOIVATyTNO osL0y Io puvy Aq oto 


SEROrTE ; SUL90Y YSay JO OWT, 
43800 fTONm Moy ‘qe | Moy ! TOTAL 
Saye es § porrdde oamuvur [epoca se Ay 
--;020e aod Aqiquenb yey Ut pu ‘MoT A, 


. |, 8doz0 of} 03 porjdde oarnuvul O[Qvys SV AL 


mesece Sages {81001 O49 TOBA Joq OoOTIRISTCL 
sete esees"7 BMOI OF} WHOIS OOTVISTCL 
atria a jSurqueyd Fo 480) 
rere es iTE1p 10 puvy Aq—Jo pome}N 
-- ,ojep ‘suyurlg 
‘oUIUS JO 4809 puR ‘[Ios oT} 
jo uorjvavdoad Jo suoryeas9do 10490 9430 NN 
jours jo qQdeq 
----se-*; po9foiduro Surmoyd [rosqns se A, 
joulBs Jo 480 
FOO OOOO O SOD OROGO AC: jours jo yydoq 
reseerersess=+-4 SITMOTd pues JO OUIL], 
= OOD sreeerso-> 59108 Lod OWLS JO 80D 
FOROS I IIOO SAS BMSariaa jours jo qydoq 


nosis javok snoraoid pury ours uo dor 

“*""p][VIOVTGAV LO [BANGLE OSVUTVIP OY} ST 

yh cbaick eth — ecptbigs] {Poureap [TOA 41 ST 
j ULNOT 10 

‘oqeys ‘Avpo ‘omojsomry ‘pues [ios aod sy 

“+> | puro] 1o puvldn ‘prey Jo WolyBwoO'T 


SPeacstssis s+----; 9208 rod TAOS AZTQUEN) 
BOC SEISCOROGOSCSR SEL Heyy) atop aakols 
ceneceescerceeesores FTMOS PIOS JO PUL 


; Surmoyd ysay Jo omy, * 


; Syooq rvsns ut poyuryd vary * 


joules Jo 4s0N DE 


$ 
% 
2G 


FODOCE SO SSIROS IEG OO ESM Ghasyatacleprnel se 


247 


CULTURE OF THE SUGAR BEET. 


*s0} g 


“oa 


eer eee eee ee ee ee eee eee eee eee eee ee eee eee eee ee es ee eee eee ee eee ee ee ee ed 


eee ee es ee en ee teem ee wees ewe wee wean swe ween eee cere ewwnees 


De Ree ep ee Se RR Bienen cee ee Semen EMR a Pe Se AR RESIS ST OE Fe AS08906 


Ce ee eee eee eee eee eee ee ee ee es! Pe ee ee ee 


ee ee ee ee ee eee eee ee ee ed ee ee ee eT 


pee eee eee ere te OOS II IC IES «fey pesecssnecesicess SV eT Ath SOLS PiPIPLA 8S PS, SSE SE NTS 


eee eee eee ee es cee ee ee ee ee eee) 


“g0'9Ft I Pr SSaAsns essen = OOO Rane rine RARE Rem As Ate 


‘Oo 


"S$ 


*OTTUL T 
“6g 


"OPTUS 


ee eee eee eer eee eee eee eee eee ee ee eee Cee ee eee ee ee ee ee 


ate aiatatara ofa eT ear aaly ala’ sheCaiee | ix’ so'a/vinicl o\wieiwinls|olniwis'eia wiatininie gs [eleielaisinininiclwein.vin)a == a six aiele apg “***-="* 970} OT {punod T 


Se ee ee “Pre errr sic TOG. rod Goes 


ee ee ee eee eee eee eee eee ee es ers eee wee ee eee 


we ewww ew eee ee Sic Mish S SASS 4)S Sa88 | 528 SSC merce ONT os 89% 


See Snsm nO oceccecne S POSSESS FNS SIO SOE. (SIS a Oeil aeeen eras OPO II 1 
C7 SERRE ESOS = MOU ii |pooss ee ee a ee *s**""*- 109 Jod 83909 0g i Mak teh told Si RL 


SB rre seer nes STENT 
veeeeeee- 10} 10d 83000 0), 


=c 7 Ser OTR 
Pesserecsssens=*\SnOjwn 


eee ee se-"* gorrut &z -<-- 
5-9 ° = 54° 970 JOGMSGON Cie eee 


seeeeeesceeeseeeces our [ossereereesrereees- opr |---ee** sony puw puup |ooree eee ee eee OUT 


sorreeeess-1 groqsng fsaoqyejod JQ ‘0 
vrreeeesecsess ggpoysng + W109 JO “Q 
srsesecevseres=- HATO) S000 TOuD 
jor0v 10d proté osvi0ay 
steteeeeessereeesne= san0qnq0d JO ‘9 
Sar aer sch spear sant imaas {1109 JO ‘@ 
proce seseres canner rice -cUNSIOOUMIC ai 
:e108 tod sdoio Jo on{wA. 
noeccoccevcersscir o> FSOUIRIOGATO)E of 
Bore ser sic ee ciie clin Sine UID OTC 
s2ssscceeesccces ssc c =? KSIOOdET Ge. 
:910v od 91njjnd Jo ysog 
4 sdo10 Jo WoryeI01 NO UI 8}99q JO DDRTT 
49108 
rod ppotk pue 0218 OSVIOAT ILO} SI VTA 
48j00q anod uraesns Jo oseyuoos0d yea Ay 
seers sees: a npoy god Aep sod Ay1QUeNn 
* 4 poy STRUNIUE Fe OF, 
jsUTpooy JO pop 
Serres joules Jo 4809 
soeaeeececrecoreces | SITAIOSIIA JO OpPOTT 
j1Oppoz W109 10 Avy YALA 
porvduioo sv on[BA Surpaoy poyeunyssy 
SORE Oo "*"""*" 7 TIVE WO paLoAT[op ISO) 
rorsereers= ¢ KJoVOVs OY} ¥V drnd jo ood 
tseaccceresesssmer- | WOTTBIO. MOU. Clay 
srrereereees pgQToUod SuLIvdeid Jo 4809 
IT IO SOP TIT Ie IIo Soy] MOF 
“*7"*- 4s g9TOMOI] UI poAroserd sj00q O1W 
“777-7 BJ90q JO WO} Tod poatoood OOLIT 
POF coceeesescresces 1 ANTIGATIOP JO JSON 
4 ALOZORT 
xo ‘FrvyAr ‘WOTywysS MAOIZ dor Jo oouvIsICT 
Be DOCU Cai Ade “-7* 489001 JO 10} Jog 
Popa jorov 10d Surjsoaivy JO 4809 [v407, 
;Aup sod z910qvyq youo Aq poddoy Aqryerendy 
{ oyltay WFLA 10 puvy 
Aq {sdoj 10 soavol SULAOULOI Jo poy, 


CULTURE OF THE SUGAR BEET. 


248 


‘e108 § pete EOC: ya ty 2 FRSees ens sah ees eae’ OTE pres eh en pep ese os” 100 & Cee ee ee ie LL --* 4 up red ueur qovo fq pond sovying 


“pueq Ag oi oa ey Sa | Ag pate OH Aq 


"13 1990109, 


-Srseeeuenase= G7 TOMO 


Sosene sete c= ETO OTC) 


“puey Ae [ooers eect ceece: puey Ag [eee teeeeet eee poeg kt 


‘e$ ict Ame 
ag ‘0g oun 


SU ean cece secon OT Cullis 
Spee eeea ane AT 


‘0g'2$ ‘8g oun |---***""""-" eg fog UNL |-~"*""-""""-- Zs FOZ OUNLE 


*10ZVAT}[N9-OS1IOFL 
‘6T coun 

“09°L$ 

*1048qQO[ ‘89 
‘Gad 

‘spi00 $6 ‘sox 
“‘sOTOUL OT 03 F 
*B8U19 JOJUNODIL WO ‘J90J ¢ 
“0s FS 

*puvg Ag 

"63 ABI 


“Td ‘SupMoLe yy 


3 
‘on 
‘e10¥ 10d FH 
“sour L 
"6LET ‘GT Avy 
"PS 
“SOTOUI 9 
"SL8T ‘TR 
“1100 UvIp 
“O10B 
*yeinyze \T 
sop, @ 


‘urvoy Apurg 

‘purid a 

‘OF ad 

“spunod ZT 

‘op Ie3Ng Joo” ourveyy 
‘poos ueULI0+) 


COL 


= -+ Lep rod syu9e0 Gp 
SO aI aT Olle 2 


pls nies re mereneie enc OnN 


se eee cee seer ceaseane 


DSS A a paeraeg ELO}e & 
peenaeeneseesse= Or OTN, 


“--"*="g$ !spunod oF 
---oyeqdsoydiodns ‘sox 
ae Toe adios ce HOLS 
peeeescns- SD NOO kp in ROK 
FesrlaceeSees's< = “ROT OUL g 
Detect OO LUG 
BEI iogee ila eine J ieaR of 
Pepe nc ecco. eet TCLCL 
Poe ee Tene = “OF ABTA 


sorrees Th f SULMOIIV ET 


sateen ds eeeneeeees QOD g 


See ee eee ee --- 2 


See eee eee ee 


HBOOSHOI SOOO SISO 9 Lal ( 
ee Se ett SONATE 


settee sees tenses seers ogr 
secess 7h fsp100 9 
aclcinodidodoashiscarcs 80K 
cep fe a SO OUTO 
** 7 > F005 § 


eet em eee te eee 9¢ 
eer ede SDB r Ag 


seeewenescerooes nog Kg 
BECO CET OOS) dpicle (sity 9, 


pury Aq 
FIG OA CE SESSA STH TS Spe legal ¢ 
See Seer Oe. Cie AT 
BRS OR OSS £0Z oune 


seem eee eet eee ee 1¢ 
SIC CROSSE hia ikt / 


(i) Spx09 BZ 
“soos Surgueyd ye fsa 
QCD eS aS a SOTOUL g 
qage aoe -- =e SOU OUTS 


9$ 
Sn mee cis es.) SP ULBt Ag 


“Sate Dae pana as ge eg AVI ‘Gehdaae mare Sr OL Avyr 
Bac sscnaistt stots eee el ecezsecits seas tasaeeecaast 


JOSIE CUISRIGIECIOC SH SG00105] oS DOSS IO Le aia 


Seeman een ee ee eeeen occ. es? BLOT CL Avy 
- eter in nice ain le'=nis Wises aig iy em ewe tree ewww eee ee ee $$ 


een en. SOUOUn GT 
sorreess = OP OT {IAQ UIOAO NT 
rosecoesoos> S9BIG TSR 
SS ar a Oy Thy E 


See: WO BNLY. 
ea ag eles Oy AL CDG 


scessecesses=ssTTBOT ABTS 
Sccensiamisineense DUET MOM 
Cp TCS eRe SRE eS Ce 
nsicin cp)9 siecle *-spunod #1 
**- OD rBSNg yood ouleyy 
"**-q90q aesns poyzoduy 


vor 


FIAT IONS sho (a aH ef) 


"rr rreers eT L8T “10q0300 
§90}VJ0O7 


eeccaeecssecceweioeses's on 


soreses> pues pue wWe0'T 
purydg 
-- OF ZF 
peti J. S=-=Spunod cl 
-*- OO IvSNg Joo oUIeyL 
[erodurr o9ty AA 


£9 


ible tne esi plane melee soiree Oe 


cee conc ser’. * “SOOT 
g Avy 
LE°6$ 
Heese eeeeeereee-gomout fT 
ROR RU Is (FS ATA 
uw10- 


80% 
asinine tivo] Avpo pur purg 
puryd 

Sd a eS ad 3 
Pe CPG Bedose spunod ZT 
Auwvulie+) 


o9T 


“"* pueyy 
seeseees* 194049O JO JsvT 


pees ecco rsereria-——PUuT sO. cou puss 


j }uotTINays 


“Ul T9TM Jo puwy Aq ‘Suiynd jo opoyy 


j DULSOAIvY JO OUT, 


,98odimd oy} 10f yuomre duit [eroods 


‘OUOP SULUUIT SVM MOTT 
** 4 SUIUUITY JO 4800 puv oyeqy 


4 SUIOOY, patty Jo 4800 pur o4yeq 


ssrsteeesceTéasoo fT (up |*---**--4 SaLe0T| puooes Jo 4809 puv OUITT, 


Aep 19 


T$ |"--4qguom 210 Avp Aq ‘sto10qey Jo sou A, 


sroteesesessssss=-9r9u GE |---- j Kep cod 1o10qe] ove Aq pooy vory 


CERNE ee RIES ATE acy 


=~ ocee sees =" SUIOOU-PULH 
‘Tritt tt oun e Jo OTpPLAL 


een a Pea 8p.109 8 
SS en eee BO 
Suter sesreSse-- Sonny 


qooy $5 


Td 
verseesss<BTT JO OTPPUA 
‘oroe rad 


OG's$ fo ‘SuTMo1eyT 


lees inleminiibie(e icicle vores 


tee eee eee enn nne- SOTOUL 9 


ieee ses SLOT ‘1040390 Sele ee y are 


BEE jOuUTOOY 48a Jo ySoH 


-" 441 oqtzosep ‘posn quouzdurt [eioeds Jy 
periem §10}VA4TNO os10Y 10 puvy Aq ouoqy 


j SULOOT YS JO oUILy, 


9T$ |"°* 49800 £ Gonur Moy ‘gut ! MOT ‘WOT AA 
jpordde ornueMl [vIoy ae sv A, 


7a jor0e aod AyUeNd yey Ul pue ‘WET A, 
4sdo10 04} 09 porjdde ornaeuteqeys se AA 


"4 8JOOL OY} TEAM JOG 9OTLYSTCT 
jSMOI OF} TOOMJOG GOTIRIST(T * 


jsutjurtd Jo ysop 


srorress*- pTTIp ro puey Aq—Jo poop 


4 oyep ‘suyUrylg 
‘9UILS JO 4800 pu ‘TIOS OTT} 


jo uoryeavdoid Jo suo1yv19d0 10440 040 NT 


jours Jo WIdoq 


soso") NQAOTCUIO SUIMOLA [LOSQNs Sv AL 


Pine se Tara Safes Sea { oUlvs JO 4SOLF) * 


ivan Le ELE ee Co Re Coe ygdoq 


4 SutMord paooes jo outy, 


2 Lea at algh Pope cata | i i al ee a ae aera at HN Cy zod OUles JO 4JSOfF) 
SR PRR OR ee ee Oe jours Jo yydoq 
Ade "T7277 TLLST ‘19qo30Q |r 777" 7" toon" 7" =p BuEMOTA yey Jo OOTLL 


sete e eee eee eene- SoTOUl 9 


se eeee ce ene eee ene- SpOl BF 
ecw ccensceace ****7BInye NT 


ce 8904 


OT CETUS [sh OLR, 
“ison Ssisieisis sees maT MOn 


OF ZS 


‘oqes ‘Anjo 


s00}ey0g |-----* ,avok snotaoad pury{ ours uo dorp 
{8j00q ivSns ut pojuel[d vory 
" {ClO 41 IO [VIngeuU oovUreIp OY} ST 


acre ee gpoarearp [[oAd FL ST 
j, ULBO] 10 
‘guoysoutry ‘pues [los 104 sy 


=") puvpMoT Jo puvydn ‘ploy Jo woryBoOT 


sreceerecereeesepunod gp [ott tt Zoro dod mmos AyUeN’ 


- 08 Ivsng yood oureyy Se as cee one 


q00q IVINS OFT A, 


T9E 


j 9UIBS JO 90IN0g 


ss reeneceseceseoore=-1 MOS DIOS JO PULL 


;, OUTS FO 4SOQ* 


: 


Tig Crag 


D 


on 


rac 


soci -iccensceseseenecii---/ATiTd TO coq UNG 


‘ponunuoo—ANIVWN NI AYOLTOO LAAE-AVNNS AO NOILIGNOO 


249 


CULTURE OF THE SUGAR BEET. 


*POPNOUL JOU OANUVLUT OTGEIS » © 


(eee eee RS nn 


eT reeTe rere eee eee eee eee 


walocceqeecccecrccccnnenccicc=|sccoccosecessgrougnd !8909%}J00 JO °0 
eeeee . ee ee 4 8poqsuq !TL.109 JO a 
"81109 OT veesececcocceroo-aon Sop |--- ooo seenns se ee"*- gO g | ene" 8U0} SE |” seeees- grog BE [otter etn 5807 £8J00q JO. “D 
todov aod p[oIA OSvIOAY “GQ 
eww ccm e ne commas eee wes|seeceseseessccessessssases|sseeseeessseaerenaaan 4 8007R30d JO 9 
cnddetarhneels eh abiis |awa@ennipinicnls Sele'see ostirdtt L100 JQ ° 
soe IIR OTIS I pletaictale e's aise eee oO pabbambababbmnrs £ hoe) 8) »p 
:or0v 190d sdo1o Jo On[VA “FO 
ee eee eee eee eee ee 4 s00yuj0d JO "9 
‘ a 
i's etal SSE espa =) eee he eee che 1: 2°11" | hale ate taiahchale 2! 5) 2 ahahaha |e ia seat Page AS ti 
:910v dod O.1ng{Nd JO SOD “EO 
PIII OO IC 9 EFI EIT Se Te ECA a a an I hE i aaah il als jsdor9 jo aorzez0r aNOA UI 8490q JO 99LT “ZO 
*ST0} j0r08 
*BU0} OT {eoour g 07 g |-“-"*°° °° °°" * “809 OT |-~* 809 g prord !punod T [---~-e*w wees ew mw eee! GT OF BT perk {spunod g | 10d ppork pure ozts oSvI9Av TOY ST 4YVTAA “19 
8 oS eee ore pisleaie = 6 ieims.cimrejee sloop scrim | SOQ SSI I IOC IS OT 5 ee os ear j 8J00q ANOA UT IeFNs Jo osvzMOOIOd yey AL 09 
KI SOIT TE (I A IIs DIN AT I I I al ah ahaa ade ainioRininteln aM oms'=}) one nioariess' Sh 4 pvoy aod Avp aod Aqyryuen’ “6g 
meas ncaeeivisassuales anne dunes caislai- (s/s ne snia\ten'v'ei<n laces ce rewres|corcosecoorene=s9"") NOT STVULIUG JUYA OF, “8S 
= «isiéBi¢iesie/S == <m'ewoeicins che See Saens ft PULpOOr TO OPIN, vLo 
PERM Were een sc vasece aan successes nweddscaeasmenes||= au wet e cece eee |e ee eee eee eee eeeeeereee= == f OTIS JO 4SOD ‘9G 
wee ec cee e wee ee wa wees sents we ence sees wees eels esecs=|=s eeeeesessessaesesssesane(snorsenssssssenesscosesaes sa cceceweecoesscneess SUTAIOSOIG JO opoly “cg 
j1oppoy w100 10 AVY YyTAL 
we ce ence ec eee cen en cen nn e|a nce enn cn eens cneeneanccc: |sssewnscanesnsanmansancccciscossccssncseccesecsserens| NHIIBCUIOND SY ON[LA SUIPIOF POJUNS “FG 
wien inieioie (o)bin)eim mlauataa fare fateeieye) | che aie i= sre5-""" | ULIVE WO PAIOAT[OP JSON “EG 
sepa teen aren cewencecccelaneenroresnss KIOJOUT OY} UV Alnd Jo ooIIq “ZG 
5 ee ppourvyqo Moy ‘ding “Tg 
- ;sotouor} Surredoad Jo ysoD “0g 
sins ow ao oe Sr eoceteeesess4 SOT MO ‘6P 
able pial nisinomiothiob tee eiie Shei ** ,SOTOTOT} UL PoAdosord 8300q OLY “8h 
"of Saisie a nisGt a | ese animate nicbiene (ty dl wie')=slelvioslnissiSeire eo og [rrrettrrteterert rere tag foots 4 8J00q JO WO} Lod poatoood ONIT “LF 


10} 10d 870190 0g |-- "7 ~~" -oaow aed gg |---"- +" 7 >"> OAOG Zod gg'gh |°--***"" "107 aod 8799 Eg civioistele oo Pei GTALoUcaned lees ee oF ta b Supreariep go goo ‘OP. 
j ALOORT 

sa)aln e's eaininl esl em SOTERA: = ===" COTUIS/OR GTPULIY. |. Lb -+=+-==--qodop 03 sopra g | 10 ‘gress ‘WoTye48 MIOIy Coro Jo OOULISTC “Sh 

veesee ween tee yg [ececeeeeesetenne-gymgg gg forttttttett ttt tetstt tts STUSO GH 7 oes “-==--==" 58]002 JO U0I 1Oq “FP 

SL 2 eee rere Ob)| Ten me eS (Ut Sh eens j0108 od SUISOAILT JO SOO [VIOT, “bP 

BSlean wee ess Op ale ss een ees h ees eee=- FONG [779 e-em /aerenerese OIE il). 80} p OF 8 MOLY j Sep cod ox0quyz you Lq poddoy AguUNy ‘SP 
joFtuy YITAN 10 puvy 

“OFT een ewe saeeae oyIay WIT snub slaibisis bie o's RS SCSI LSE: iO AIO i= 1086.3 ff pemina sins MRignininie = SPOT Uo: Aq ‘sdo4 10 BOAVO] SULAOULOL jo epoyl ‘LP 


seem ewe meme ere mswmm emer a ene ee seen eased sessearaanannla 


errr eee eee ee eee ee eee eee ee 


“soyrur FT 
Go'1$ 
‘ors 
“p09 ¢ 


250 


CULTURE OF THE SUGAR BEET. 


“puvy 

0g oun 

"og foSpIIqy004g 
*spunod 00% ‘894 
“Pad 

*spi00 g ‘sox 
“‘BOTLOUL g 

*sOTOUL OE 


“e$ 
‘or Avy 
"9g Soap ‘SULMOoLIeyyT 


“ON, 
“e$ 

*sOTPOUI 8 
“Avpy Jo sv'_T 
“ed 

*SOTOUT 8 
“BL8T FO 18 
8003040 
"910€ T 
*[BIN{U NT 
‘89. 


‘urvo, Apurg 

*pueydy, 

08's$ 

‘spunod fT 

"OD rBSng Joog oulNyL 


OAT 


senceeseseesscomsergrog & peiannscemmeninices see ary se eeeeeeee=*-O70n UU jo® oem cweseccsces pewewccccece cee 4 up rod wen ovo &q pormmd oorgang ‘OP 


peepee ee See Ag iia sitcy eater care ee bo 


ooneen=* PRU. 


ps gees“ LOGO i" BOSAL” =~ LOG WIGKO NEE FS eve 8°" BE LOG OIG, 
sacs tie Gall noe castertete ee cette |e ccevecnons- ge ro ene 


possseicencss" 6b. QTeOUn eg 
“Eh foun Nees TP Le ‘83 oun ¢ 
zg 'qensny fossesuags. AG ‘¢—T ounge 


ues ia.e)e eames? sig ceen nope 


pstsssscesise segs seianat qs 


fee RS Serene Smstscinr|fsccuesccccecs: ABN TOTei (fee ee ee Aep aod T¢ 
ee eS Cw | tale DORI ISISOIOEISG o210v § |-"""*"+"-- spor orendbs gt 
Baisrinir c=" OF ORNIOM Pauls sscccececiccencm cc. -ced [peice sceccrsccjeieeceeie 6$ 
PPS Ain? Pine SSP, cB EY (Pao trcetss ce2ees mucyAd, |Fsicccac se sa Seas DUB Ey 
TI et A oes | ote *-"" OUNE JO O[PPUL [P7777 7* seas Toune 


ree ESP SPP SRP SOT pe rees secsiciccsececitn ass nlpis tens 0¢'zz$ ‘spunod 009 
“res"* OSpIqHyoo}G fsaq | “otter trots ---"--on |-- ogvydsoydiodns ‘sox 


aga ts Mate VNU (ORI | lala eae patente Sieg 
“se eeess = -Sp100 0Z ‘89K | --"*" "7" Sp100 OT {SOR 


ep oe OO :G oD, @ 


portuegen 2 SOUO OT OR Onn rsnsrh eo SOUOUER If ers cress °° SoTOUL g 
pee eee eV Weeed DOT |) Aine soyour og [77 77tt Tr Tt 1TtT seqUL ST 
veeeeerroore"-o108 10d Ho ek id babaitvininde dich era ae c$ Peantes rer a ees iia tas $$ 


pemscrrecreer se: DUey AG: sone sPecicie.on 2 UT Ag pce srsnccssse ses°- DUBE 
legge EE Da in te ce ok rospreceoss ABI. JO yseT_ POSSE ey 10 


Oe ees ee ay wane 


SOqOUl Z 
se teee sone 
SAI GBRAERESHOCDOEeE Recsciiemecis is settee eee Eg 


pecicivieieicr ric SOTOUT 9109.Q) |peamcunininsin." Ere SO OUL) (prem n crc om SOYOUT OT 
twee we nnne verses Sutidg seen sicamein*.csin2is. (7 AR TAT we wwwe ween ww wens OT Avy 
Fos 82°" OL08 IOC ICS seme ewww em nen ae $$ pm weer www s ce ewes wenn anne e$ 
processes." HncP 2s SOTTOUNGE |p sriniricir.nie.e. ice *=-goqourg |------ eee ites sOqoUr g 
Te ea rerssewsads Ce Gal eee ie pea TAB Eros SL8T ‘1equieao 
vsorses"* SIBOq PUB MIND | “-*77 77 8Te ev eeES TLIO G) pits ss ones ee 109 
SRaee dauee AA ORMEUMTONN |pssossesnsi.< ai 1G |r sss = "= 2<" pes eL0¥ T 
Prsemnr rrr eres Taq Ny [ree srincror cn TeaMaB NE fo sce t n° “Here [eine NT 
SEE RE EE Be SD he SE ee yO | a bee lel Br he kG ONS lett e sea bode dct S802. 
Saeeee eee GUOTSOUN aye tea == TOO THAD MER tse = sicinicinieiaieisinis Apurg 
paccas creas DICT Auge | 78s = “== OP BIPOULLap Uy! |S seem acs purlao'T 
cee rere eee w eee e news 08 '24 meee we eww eee we nee ne 0s 'ot see ewoeeeesweseesea= 08° 
ecesche acre *<SDUNOCp Ir |= 25>" sosseeees SDUNONGy pe see remen nes spunod $1 
"OD avsng yoog oureyy [--- "too AuBULIAD |--- O-F AUN yooug OUILTT 


se"="-990q JUdNS OI AA |--" °°" "8" " -Qo0q ABSNG [---°" 77 T yooq resng 


69T sor LOE 


peceescccseeee-- noe Ag 
ICRI LI OI h 19940390 


eae art 1 


rrocerotess"QTg fgg oun 
fescede dager. ao sap 


set eeeee aie ear DUG Ag 
Pow tacatseaa De 
te ccecceraccececes ----ON 
see eee ween Se ieee andy 
ee Sp109 g + 80x 
pobre ceed wakes SoqOUl g 


JOOF € 
pone me. Sass" = Ol0%s LOU ue 
soceeeereeereceeen: TOG 


ans sceineneriin= = Or TLIO te 


wot eeeseeeeeeceeensee Our 


JOIOOOC see eee cere teen pg 
pesrrotennrese ters dogg] 
paness ===" @7eT ‘Og INQ: 
of 
SOTOUL OT OF 8 
LLET ‘T 1aqutoAo jy 


eee esuqqvo puv ul0D 
39086 eerise 7 sicls==-- S00ME 
Fee ecicla oie [eange 
spo teeereereeees ego 
fae Ss enress ss wo, Apurg 


piaae se inininiae wa HC) (Ya 
1$ 
sialclislalciainisici= *---epunod g 
“*" 09 avSng qoog oureyy 
see-"" q90q IVINS FOUL 


99L 


*‘ponutyuoO—ANIVW NI AYNLTOAO LALA UVONS TO NOLLIGNOO 


4 }uomIN.ys 
“Ul [IM IO pury Aq ‘sujud Jo opoy “6g 
oe raey, mame ecescr sess", 0UIJSOAIVT JO Ouly, "Bf 


josodind oy} roy yuowo[dur [eroods 
to ‘oo ‘puvy Aq ‘ouop Suaargy sv MOF, 
Wieieh incase j SuraUrY JO ys0o pu oye ‘9g 
4 SUIE0Y paryy Jo 4soo pur oye 
“"="""* § SULOOY PUOIES JO 4800 pu OUT T, 
~*"gyquout Jo Avp Aq ‘s1o10qKT Jo Bode AL 
---- 5 Avp dod zo10qvy yous Aq pooy vory 
sore s*-=" 4 SUTO0Y 4S JO SOD 


~- 4 oqtaosop ‘posn yuomordtmrt [eroods Jy ‘og 
ees j 1OJVAIJ[ND OS10Y 10 puvy Aq oMoC, “GZ 
Pe S ERG eieeiiseweres { su100q JSG JO oun, “gz 
-"34800 fqonul Moy ‘qvyAr ‘Moy Smo AA *2Z 


pec areert j porjdde oanteut [eIoyt4av se Ay 
~-,0108 19d Aqquenb yey Ur pus ‘WoT AA 
,8do10 04} 09 porjdde oanuvul o[qvys Sv A, 
Pe BORE = {8}001 04} WO9A\Yoq OOURISTCL 
sor resesss"" SEMOL OY} WOOMJOY OOUVISICE “ZZ 
a GEG Os “w*""" jp Sulguvyd Jo 4809 
“cos eeee""" §TTLIp to puvy Aq—jo poyjoyy 
Ngee BEd saomtaes Ae Pm § joyep ‘Suyavyg 
‘OUlvS JO 4SOD pute ‘{Ios oTy 

jo worjeiedoid Jo swo1yviddo 140 040 NT 

ee ss ee joures jo yydoq 
“sose-"- ppoafopdure SurMoyd [losqns sv Ay 


pele Sore ee ae jOUIes JO ISO “CT 
$2999 SENET ESS Ser Se SP OULEe TO UuIOO th “hE 
Poway ee opee jSurMoyd puooes Jo OWL, “ST 
pe inpe ssc nie *--* 59108 19d OWNS JO 80D ‘ZT 

BECOGOS OSC HINO SO CE jours jo yQdoq “IT 
JODO OPO TE ge asia jsurMord you JO OUILT, “OT 
Breen S javoXk snoraoid put ours Wo dog °6 
pin ai celeteikivere ,8J00q avsns ur poyuvtd vary °g 
“*"* J [VIOQTJAV IO [vANZVU OSvUIVIP OY ST “LZ 
POO sy De Ses eae sae 4 pourvap [JOA 4I ST “9 

4, WAROT 10 
‘oquys ‘Avpo ‘ouojysounry ‘pars [los anod sy “g 


-** 4 puvlMoyT 10 puvdn ‘ploy jo moryRo07T * 


PSI SOE RGR “-"* , OURS JO 4801) 'DE 
torceeweeesonrnss OTB IOd MMOS AQQUUN() *¢ 
se sicics sseesises Sree ne reer jours Jo 90IN0g *Z% 


ss@ces se SK ean esse tat AOS Peas JO Pury “[ 


POCICITIC OCS IICSCIOIIOOOGIIOS mike Ghee Cease heeled Ne 


251 


CULTURE OF THE SUGAR BEET. 


ve a a a a a a ae 


‘9110} FT 
$8 
‘08'6l$ 


800} FT 


‘9 


*£10}0OVF WLOIF SOTLUT J, 


“OTs 
"109 T 


“OFLU 


Se <eeaen|saaceneunssssniecaneesrsers|s=s255¢°°-- 7 STOUsNd | SOOTRIOGL I) Lo 

Seige oye ecins onesies epecres > SOusUEC me MOOM (he 20 

~* 810} 0Z ocneceer $A UOU OT (992 nn < oe  N DON a Sea eames 
: eae sod ports onBloAWy 

wees eeceeeleceer ees caeeesseeeneeneter|sceeeeseeseeeeors=-=-s g90IRI0d JQ ‘9 

aissie|itses doch oe neces easawn menace |ese\cencasicls sels -*==-7 1109 JQ °@ 

jesranceasweessso"BeniaTm| (ss otse ss tanonce Ince) tel (its! * == *ienes eee eau os wowed 48}00q JO 
sorov red sdo10 Jo on[eA 

Se ste avs s Saat eRe BOOTH Obs Mi) ao 

“-"* 411100 JQ “Q 


= OR POTRUT en ete OG CELE ieee ee OSTORB 1.2 oe dane onan SPOR COO ERO tag 
:o1o8 aod 91nyyno Jo y80H 


Sra sve Mra seen caer vebi estat re ese ee rial sas are ee ee gels arr me peaen se ee eee dake? We Se ae 48do10 jo ToTyvjoOI n0L Ul 8}90q JO 90¥[_ ~ 


4 9108 
"81103 0% |--- °° 77°80}. GT P[OLA | 10d ppord pue 9218 OSvISAG TOT} St FVM 
48yooq ano UL aesus Jo esequoorod yey AA 
Srese ree ees (ss etss spre sss SeSernceeupgainacs cer: escnet ese ens eemene (Aes snaets9s = SS SSeS sae asso sn aoe 4 peoy aod Avp aod Aqryuen’dy 
7, GEER GROC CRORE ACIS 11 ES soerececcoes acess" 4 NOT S[BULLUG IU OF, 
ag eeeia dees See dave POU NOMT 10 Manne 
POR ONOC CIO yh hote 4 ommes JO 4S0 
ce cce eee cee n ene e ee ee cence alee ccenecen cr ceaseemens (seer ecrccccnnesccnensernss|asasceccccrccsscccocecescs[acccseccocor-seecc* J GUTALOSOLd JO OPOW 
{1oppoz t109 10 AVY YL 
ce sae eee eee sane pase esis Tis ss ese ete Tee Te sretenewes|senerecerceceeeercerorce=s| HoIvdUIOD 8B ON[VA SUIpsof po}VUITSH 
BEDE RS ODOR COC ODUE Do OGD “**** 5 MLIT] WO PoLOAl[Ip 4801) 
see ceenececenececeeeecelsceerersees ¢ K1OJOVF OY} Ye dnd Jo cong 
wt eee ene lene eee eee e enn e ences ewnens|seeeeceeeeesenns ss --snguiniqo Moy ‘dud 
we eee lene eee eee ee scene eeeee oe sloneeeesess== 5 goood} ouLIEdoId JO 480 
weeeeee ee cee we es www ns www ens leew ese ete wwwen ee ases seu ansiane eee ew erent eee eer enne j, BUCT AOTFL 
+> 4 soToUI} UI padrosoid 8}90q OLY 
Peeaeealam wsripesar*" Ge --"* 58]90q JO WO} od paatooot OOITT 
seeeceeeessee*-t09 Jod Th |°7777°7 7-109 Jod BYMED 0G |r~*=eo TTT enter tr0g Lod 87MI90 Og |--= "TT *7""* 5 SULIOATIOP JO 480) 
j ALOjORy 
sorereceereoseossgorton Sp |----"MOTyey}s ULOIJ STIUL g |-- "TTT" "SPOT OQ |*"~* WOTZIS MOTF SOTIt Z | 10 FaivyA ‘Woes Tory dor Jo oouv}SIC, 
eaves: SO ICIIIEY 15 (0170 | RRS OCIEA 9 Co Yr (51 (1s ae Me eterna teeta fsa 0.1/4) es 


seeee ras pes savas TO aa pat" weer nee wereee 


sceceses--- snunod G 0} T Ci teat INCI AI IIL =| Cee 72 Serre rrr eee 


ocesgeesencccsreycesccas FEOCOCETICTICA ROCIO RL -- 


‘4.020% ted Suysoarvy JO 9800 12407, 

Terre eee eee eee ee eee ce ciesess sso e cere STE alee cctihann asics es SON) e sorcercsececeesscoeserse=-|1 Kop iod 1o10qR] Yous Aq po dog Agruen? 
fof] [ITA Lo pucy 

FOIE TRIP REL: 1 101553 Bpsnsa cise ee oe wesese QUINT OOO OOR OCT F003 5 3 SOIR OCR SOCIOL 9098 5 sq ‘sdoy 1o S9ABI] Supaourer jo spor 


“G9 


CULTURE OF THE SUGAR BEET. 


252 


IONE [Veeeens ees enewoavseress seeese senses cesees-g70g 2 reserereesees o708 TB JOR [rrr tresses 8892 -O10R T +++ 4 hep red went qove &q pormd oovyang ‘OF 


‘puvy Ag 
*6z 1940390 


*povy Ag 
‘oo’ T$ ‘02 ATL 
oe for Ane 
‘e$ ‘OT oung 


"Gad 


*pucy Ag 
"GG ABI 


"81$ ‘Sp109 9 
*BMOLINJ UL / sox 
“‘BOTOUT g 

“POOF G 

09° 3$ 

‘puey Aq 

‘TACH 


‘e108 10d 7} ‘ SurMoriey 


"ed 


*soTOUI 8 
"G3 [dy 


‘o10e F 
*yern4e NT 


uvO'T 
*pueydg 

‘Oras 

‘9108 $ spunod 9 
*poqrodury 

‘qo0q avsng 


GAL 


PSOORN ESI ISI AOG NEL ALS | FRO nO 11742 Pl [ata enen Hehe ef 


s*=="* 1990390 JO OIPPIL 


wrreteresese* GT 5990300 


SOOO ODP ROCA OSC 111: 1 fh fae OOS ET ais ree g 


Sees ee eee ee eee 


2% fez Aqng 


eee eee eee e$ 


BOO Aaa Ontis Nit) ap 
“*-"-9UNL JO YSU'T 


tet te cece eee eee eee ses ONT 


reeesen-eoo- ep qod Gas 
pa NC as O10B ¥ 


PO Se pies cin. peerage ols 
Sanaa Be ree Cee OU LIS 


Ores he it eee mitch ae ONT 


ewe www wwe wee eee www enn e wm nloe eeee SOIL (FS 


7777" SOTOUT 8 0} 9 
Seca eatge tp 


See ee ey 


phy eae pare “*- pure 


*-°"" Q@IMUPU O[GvIg |--"-*" °°" “Sps1090 OT sox 


FIDO IIIS SA foe ger g)S 


&$ 
vette eeee eee tree eee Tea 


ADIOS OR OSIIC OOORCOUTEYT FHI Eh | AIIM FIN ATG 


Ds ARO DISA GIy (O37 


te Sh ce eos oe ee: 


bee nate late - o1$ {7 ysusny 
Seah inielnminm-im=ie Ap TO 1s 


ree ecere ------ 9708 # 
o$ 
soeceeressre9"- 904 pueyL 
se 559" * TOVBATI[NO OSLOFL 


FOO GECEOOSS ISIS 6z oun 
eee tween eens wor cee cc ec cg 


eanueur Mey {89 
biases, FOSS peagey Chor ea ole 
pose =ess=--Splovg Son. 
Sool F 


elated. 5 Ev ETT ASG NS SE TOCA, Nhe SR AS ae elimi (O21) 1 f 


eee ee er weer eee meee ee ewe 


geal alaiaees ss os LOU OLE) 
Tel 
pemnrecinemensc =" GUBTK) 
te Al ea a -- 9108 ¥ 
manatee scapes Ayres (CLAD 
FEEOU BO COOIIGOISOSIII LEI @ 


SOTOUL g 


core reert ABR JO OTPPUN 
TI EN el ee eae UW10() 


POS Pe hae OLB T 


SCA DOOR OS DIAS SAE Ear 80 


piicPiscmicminicsiniein gor AGC) Se ae tee mvo'T 


Faded bane mab purldgQ 
SEIS II ICSO IOI Ys fi 


aes Sree es aaa a 4) FEA Gf 
aw nisiewm = seeene ss --- gaa 


soyour OT 
Dp ae a gi arate os aime ALO) Le INI 
got tee hes rr ee TIO‘) 
a oor a a Q108 T 


prince isielsiSTBO TP AGT) 
SESE OOS IA OCG pia (allay 
sgannbsdaseedearonse 09° 


Sipe ee ----gpunod 1 |---°7""-" 7°" “spumod FT |-*-------*-----spunod gT 


“*- OC avsng Joog oUInyL 


~--=""-q90q Ivons OJ A, |*" 7 


VAL 


SSIS HISGISSISCIIG Fria hh Corson p 
rereress=-g99q IBS 


at 


seee=*-q99q IBONS OFT AL 


Se Stee ae ee oe OE 
sorsscoseseess FT gang 


settee eeeeeeeeeees DUET 
Som G pa SccatAo ane cg 


pie leusinsiesiescleirizt e10v 10d T. 


eeceee eee es 


eee wwe ween eee 


“gt oune 


Lie sccauee ees aa oz 
---910v tod sp100 F ‘sox 
soul 9 


oo} Z 


Sn poet ee Poko eee aed pueyy 


ee es aaa Aey jo 4sey_y 
“O10B 


sod eg'T# ‘SurMorieyy 


Sei ocse rir epaee weee- 0g'z$ 


"ss" > g190q PUB sUBog 
sicher e108 ¥ 


ee ee ool AL 
ie coe ee kt Th api puryd 


-*- 09 rBdng Joog oureyL 
Bob Cr qooq Ivons OFT AA 


G&L 


TAT 


4 mouIN48 
“UT WIA Jo puvy Aq ‘Surypud jo epoxy 
+ oi aa “*-* 4 SUTQSoAIvY JO OWL, 

j osodind 049 107 yuoure{durt perods 10 
‘soy ‘puvy Aq ‘ouop Surmuiyy se MOP 
Relemsinmn Ree j SULMUTT} JO 4800 puL jv 
sorresss> 1 Sura0q pally} JO 4800 pu oyeq. 
papers 4 SU190T PODS JO 4800 puv OUT, 
---yyjuom 410 Avp Aq ‘sietoqvyt Fo sasu A, 
---- jAep sod Jo10qe] Powe Aq pooy vory 
preineleieinnescnle ls Beer ake j DULOOT JSay JO YSOD 
*-q1 oqtiosop ‘posn yuomotdumt [eroods Jy 
---"""; JOIVATITNO OSIOT 10 pavy Aq omog 
eee tereeresss oss 4 SuTaOT J8iy JO OUILy, 
"49800 fYonur Moy ‘geqAr ‘MO ‘ GOT A, 
j porjdde o1nUeUl [VIOY ZAG Sv A, 


--; 9208 rod Aqrtjuend geTAs UL pus ‘MeL AA * 


,sdox0 oy} 0} poridde o1nueUl o[qv4s8 SB AL 
{8001 04} Wa9A\Joq OOULYSTCL 
sss pariecimeisic jSMOL OY} TI9MJOG OOULISICT 
Pisce ale veces cscdscnr > j AU UBT a O98Or) 


etate nia *7>*> 5771p 10 puvy, Aq—yjo poqIwyy * 


“joyep ‘Surpurld 
‘OMIvS JO 4809 pue ‘TLOS 0G} 
jo woryeavdoid yo suoryesodo 19430 9307 
joules jo qydoq 
ssees*--) nokotdure SurMoyd [Iosqns sv A, 


j UIBOT 10 
‘oqeys ‘Aepo ‘omoysouny ‘pus [ros ano‘ sy 
"> ;puUv[AOT JO puvydn ‘ploy Jo woreooT 
sicininsir vrreeenes soroe tod waAios AyryUeNY 
jOULBs JO 9D1N0G 
Sci seidessine naib bicln Sir NOS Ges tO) PUL 


{OUles JO 4SOD ° 


“6E 
"8E 


“LE 
“OE 
“GE 
“PE 
“$6 
“CE 
‘TE 


v 


~ ,oULBs JO JSON 'NE 


‘€ 
%G 
“ye 


poe SC ES SECO CEC OOOOCER EWG di Gincyen ie iyiae 


‘ponutjuoO—ANIVW NI GHNLINO LAAA-YVINS AO NOILIGNOO 


253 


“81104 OT 


“ost 


*co'0c$ 


“8104 OT 


CULTURE OF THE SUGAR BEET. 


"ot 


spoysnq ‘so0zeyod JO *9 
ssjoysnq ‘W100 JO *Q 

sec ccecwsnccscone- SOL ZyT |-*-7-s*ereeree**=" "SOR g [sooo MOT § SJR TO "V7 
foarov sod pork onv10AW 

“-==--s890qujod JQ ‘9 

sieeeete+-s1109 JQ “@ 


tee eens POCO IO | pc \aisee's sleln s ae ee een ro Se og wy?) 
:or0B tod sdo19 Jo onTe A 


SS | I TOC A OE FIO IO | Te fa A a RA AN EIN tlle | |= ithe thealntint gS =! --- 4 89093u40d JO ‘0 


sereeeee- "1100 JQ Q 
seeeeeee- 1 g00q JQ “D 
:o10v rod o1ng[Nd Jo ys0D 
Gi (eee rtiates trecseeeesessee=-1i adoro JO WOTye}OI ANOA UL B}J90q JO OORT 
jo108 
streees*- 9718 unIpeyy | tod ppord put 0218 OFv1OAT ATO} SLAVIA, 
GEE Lg 48}300q nod UL Avdns Jo oSt}MOdI0d Jey AL 
AS 2; | eatin et = 4 poy aod Avp sod Ayquen’d 
a a tereecosececensno*-4 NOT S[BUTUG JUAN OF, 
Coeeus cose|-cocewescesosaeussoseccn= 4 SuIp9o} Jo opoyl 
waninfoice wien ca tenis’ a -c7 es DULEN TO) 180) 
Oily ale wales om emainie)| w/a'aieleineniel-siase 22-4 SUT ATOND Ia tO ONO 
jioppoy w109 10 Avy WTA 
pervduroo sv onjva SuTpoeoy poyvaliysor 
Eel Tal “*-* ; ULIvZ WO POLOATLOP 4809 
seesere ss K1oqous on} 4V dpud jo ootag 
terest s-p nominyqo Moy ‘ding 
-- ;soqouory Suriedoad Jo ys0p 
ween eee ser eeeeewenceeen ss SNOT MOH 
weeees|seee"*-4 got OUAL} UL PoAdBord Sood OLW 
OIE RTCA A Ia eR AIS ITE TI i elitist F772 (01S PTs fF alia ea ae ATE Sea ---* ss300q Jo U0} aod poatoood OO 


cece ee cee cen e cece ence ee ee|en rece rece cersenewneenceec[eeeeeeeeres gy 


COIL IRSIIR ROOT S170) ip. a i i RG SL eT 


te teeeees eres es =< 91109 0Z 


10} 10d 1$ eee eee ee ee ee seee-*"--17109 Jed 840900 0G ae sconse see e esi) JOO TR soeescooses Ox08 1OC.GZ IS Re a CMO abil monly to | 
{Ad 


*solfUL g [oo otto ooo sos soqrur FT |--"""** godoep uoay oprur T 


‘9 
“O10 


OpOUy 
se eeeeeseeeeeenes-gonur p [orrtttt t+ OL BJO F | 10 ‘Frurpas ‘woes mors doro yo oouvysiq 


eee eee ee eee re ee rer Po) -- “Sere SOTIOO Ny Io. Aue eee ee annie 4 8}001 JO U0} Log 
oe ood Coco - rereerersessoyreg [oo ""* 50108 Lod SUTSIAIVY JO 4800 1VIOT, 
sete rere ween ee cmwewccnares| somwererersecncanwaseencesisocensescesss O10n 1G JO # |*- se wines so Re ) Sep 19d aox0quy qoro £q poddo} Ayueney 


jOFITY T}LA 10 purty 


rosy [ree seecceesee cess copra | cores teeter sees ogpuy feoeeee sees eseees-oguyg [ooeeec eer eeoe out | Aq fedoz 20 saavoy SULAOWL Jo opoyy 


“yO 


CULTURE OF THE SUGAR BEET. 


254 


“Osta 


_ ‘pus 

“os £0z oun 
0G°2$ Sct Ane 
‘ed $ oz ounp 


‘e¢ 

“puvy 

“OL oun £ 

‘os 

93 plIqyn0}g 
*09$ * 89 
*SpI0d ZI ‘Sox 
*SOT[OUI 9 
“SOTOUT BT 
“e$ 

“pueH 

“LT Ae 


*g7M90 Gg f SurMoIIe yy 


oN 
“ed 


‘SOT[OUI 9 


*‘SOqOUrT ¢ 
"BL8T ‘TRL 
"M109 
"9108 
‘TeInye NT 
‘soa 


“kpurg 

‘purl MoT 

“OF tS 

‘spunod fT 

“Auvduo0y iesng yoo 


ost 


Percy cecssgperseseRneaess[orsenescpersrssnsene¥enepmccererercccecsones + gine § 


.* ieee sans - 2 5 Pele &g Syscecssece ds seas ee Supevsiezsces Semel s pUeR 


Seessceetssc 2 91 1090200 


Ck tated abtbededial +) (6 (218 (0145.6) 


PBCRR CRS JSR OD SUES A TY 4717/0) 


SISOS 11142) 2 hp eee EIS OR TICE 100) (ys a aia ae aaa 0005) © 
ORDERS VACA ECE 2 55553 Stes aS cce gu sees ss S52 eer hOUInl 


Sale nec meieice clair annie: 0z$ 
s72°**-98priqyo0yg ‘sox 
etre eee ON 
FARSI TN aT 
ic sie e(a stale ScGels Soaqaanig, 

srt? OPIS 
Pee aendacss curse Tee GL 
SSO GEORG OSA T2075 1p 


SIQIGOR IO GCICAS Ha Ya Eh 


phase me aan See 2, “*"""§9000 Cp 


Se eee Sone cs SOS 
eas es OMAN 


Mapa kph eo eet oT Avy 
i Saees Sete ee | OS) 
Pek ene ane REUSE, 
soscecs corecee=-TeINdE NT 
ieeeies Rpesstenee rts BOM. 


eee eee =e DBO TL SLLCC 
prrsisiocr serse es NUBLMOT 
eee wet eee eww as a OPCs 
sigeietele ei1ov rod spunod FT 
ssoe-*Kuedu0g puvp}10g 


vorseereres** q99q Of1 ML 


GAT 


- sete ewes ees ees as 


DOCH OORCOS OOS > puey Ag 
prosecsesso: Ae Joqsey 
merece TO TOM Ob 
Beeioe sitate cam eeiione “ON 


Pecoareden teeseeccs COA, 
Shek ss “rerr" BOTOUL 8 OF FL, 
crceelerriet sss SOQ00L 0¢ 
Beets *--"--9708 tod eg 
(av Clea eres es ee LPOG 
PC ANC) IA 


rege mccrics: == O70 JOM 6% 
TTTSTITT ETI ttt soqoUr OT 
POO OOOO a ag 
are we hin Sora 4 MLO 
ao cae Ree aap PUG) £ 
ae eee = oe EN. 
saan ee eee es tas © ON. 


Soeree ses cee BOT Ap mE 
Se ee ee pueldp 
Mees Geass eee HOD 
“-**- 9708 rod spunod ZI 
POD CT EIS - AuvurIe+y 
“inisieizis sere" ="q90q Ivsng 


S£T 


procscofsssc: [gelqenaniy, 


TITTITIEITITETIT SOT [orc rttt tt ttt egow aed gg |----77 "77+ og TS £0g oun 


Pesce Sees eae ARD OTe 
Ppa ea riccmmee nae e10B % 


iremrsceseevrrsate 8g Avy 
e1nv § rad of 


---egeydsoydiedns ‘sox 


ROS RHO SEAS teee aeaaae git 
---9r08 19d sp10o g ‘sax 


eacee SEE CC CO III nar ap 
er a a | g Avy 


nee ees od boop ‘SUTMOIIV A 


tet teeeeeeeeeeeseeeeer one 


wee eww ee nee CRON CARI C # 


LP. oem ue 2 OL ORIEL S, 
au vrrctsetess 6g Tndy 


fae eanymonan Sanaig coer aii aie 2 
ee [BIDYe NT 
FAOSOIIEAGSOSSIEIIS TION e 


era See mera PUES 
psivielsi meee iesieie)- BA TOROT 


Bas ae ene papaeraree Wena) 
-s-*-97108 rod spunod FT 


rorteess sss" s990q IBsNg 


AAT 


Cee err ar seesessesessseeeceioe -4 kup ied uem yoo &q poynd eotying 
ouchwanat: 
vrrsesessesscsss puey Ag | -UL jt ro purg Aq ‘Suypnd zo opoyr 
PII P SSIES TS .OGIPROTO) sco 5555 wane ae 4 SUISoAIRy JO oUILy, 
josodind 01 103 yuowmodunt peroeds 
srotetesscessss* preg Ag | 10 ‘soy ‘puvy Aq ‘ouop Surmuryy sea MOF 
wrecotrrscs" 81g 49g ATE { SuUUOTT} JO 4S0o pus oyeq 
P2y5> soso secscegacecaber||s: ~7**"**"4 SUIBOY PALG, JO 4800 pur aye 
TEES SES { SUL90q puooes Jo 4800 puv curt, 
“*-4 qjUou 10 Avp Aq ‘s1a10qey Jo Sedu A, 
wrrretrcesscessesccssccerst-s-* 5 Kep tod de1oqet yous Aq pooy vorly 
wee ee wee eee EOL a2 ahaa a ar pia CE HCH IA 4 SUL9OY 4Siy JO 4809 
MAIOATOI OO IE SHO ASGC GASES 2) (Ses #I OGLIosop ‘pesn guemeldum [vroods Jy 
soos" " JOIVATIINO OSIOF{ |--- ~*~ j10}VAL}[NO os10g 10 puvy Aq ouog 
GRACO EE ao CL oune 
eoaak ST$ ‘spunod 0099 |-"4,9800 Sqonur Moy ‘4eTA. ‘MoT ‘TOTAL 
-- -ayeydsoydiodns ‘sox jporjdde oanuevur peroyrzaze sv Ay 
TOR ROC OE ICA sorceress ssscaed |-- 4 roe aed AyrjUeNd FeV UL pue ‘ToT A, 
REC OER RRDES sp10o g ‘sox | ,8do10 04} 09 perjdde o1nueM o[qv48 SU AA 
SOTOUL g 029 |-“---- 7-77" {8001 OY} Wo9MJoq GoULASTCT 
so ceseeccenccnee SONOUL FZ |" "77°77 4 8AOT OYJ WO9M40q oouRISICT 
BESS ISESELSSES SSIES SAAS Tg [rcrrtiece tere y SaTgUeyd Jo 4809 
SAGO corsoseress Tay joortt tts" g Tp to puey Aq—jo poyjory 
SRS AIO RASS OS SCS EI aap | [ame ciesie wile inane ar es jeep ‘Surjaelg 
‘oUIvsS JO 4800 pue ‘[Ios 93 
“-=""--Qo'Td !Surmorsep | JO wormesredoad Jo suoivaedo 19430 040 NF 
pete ee ee eee eee ee oe ee tn eee ee eee jours jo qdoq 
---- ;peXo, dure Surmoyd plosqns sv Ay 
joules Jo ys0p 
SAR ES SORSSS ECS SESS ORnS) || ROG maSSSmeeom naa aras Oi Fyrrgils| sn a lsley a 
ooeeeee- seeeeee eee oo Poe rrerecceeeess SuTMold puoves JO OUILT, 
giclee Socpccsior ==.) Q10N deL 
jourrs Jo yydoq 
pipcicle-clelnsioiein els'= divi {SUTAOTd 481 JO OWT, 
SSBC ROSES CC gray p jaeoXk snoraoid pur] cures uo dog 
SOO IE CO SIMMS hy} freee j8}o0q avsns ut poyurd vory 
vottereseesssss- Tengen [7° "4 [BIOBA JO [LIN{VU OSvUTeIp Ot} ST 
SOE OS OSOSAIGEOT SASOOA Rye |PPECRE SIGS se Nico asAc "4 pouledp [aA JI Sy 
4 UIBOT 10 
‘ayes ‘Avyo ‘omojsoumy ‘pues [los mod ST 
- ;puv[Mol io paxjdn ‘ploy Jo uoyRooT 


See eee ee 


peated pe ane a SoTPUL G 


Tasers -OIYOT AOOT 
rrereeee=* kaso puvl[dg 


Gaia tereeess--p 9708 rod UMoS AIWULNY 
ste eeteeeereeeess=- 2229-7 oTmES JO INO 
tettseesereneesooee=-s TAOS POS JO PUL 


947 


‘penuta0O—ANIVN NI GUNLTOAO LAAT-AVNAS AO NOILLIGNOO 


j SujooY ysay Jo OWT, * 


OUIeS JO 4800 * 


‘OF 


iS Orad 


‘v 


joules JO 4809 ve 


*s 
% 
T 


PIG SISSY pecsccerecesi-nce-/Cq1tro) yO JOqULUN, 


255 


. 


CULTURE OF THE SUGAR BEET. 


(j) ‘Saysoarey Surpnyouy , 


ROO ROR ROO e OEE OEE EERE ERE RHEE EEE EE EEEE EE EEEE EE EMEE IER EE EEHE EER OE EEET EEE ERE Eee sorters" 4 STOTISNC £so0jnq0d JO 9 
vate es assiasien's seers; STOySNG | W1I0IIO @ 
pislaia aiaintels ls wis)s oes STILE ~ossceseneens-7--5 8107 {89001 JO. “D 
:oaov tod ppord ost0Ay 
seeeecececsreeeen=>-7 SQAGIOd IO ‘0 
sr2r5"""4 1100 JO °@ 


odie ah AIS SS PATTY (03 Tete SOOTY 5 IT 1 3) nein we ciel = selon aane Suen is I lal ioe 9 eee eee a iat iae Paes koa 
:o10v 10d sdoawo jo one A 


ee eee eee eee eee eee eee eee eee eT Pee <ceces sae cue cce a's == NOOMMIGUING 7) 


“8104 Of 


errr rrr err rrr rr errr rT et ee reer eer ere rere re Tee eT ers e ee ee eee eer 


‘OST$ 


SRS LOCO QeDDoOHODRo Sant * St SSSEOSADSApacan Aone aise 'y|o we cccus cumscccccscaucwus t]orere ees serene ee cenecccees|son seer seececeneees o==> 1 T1100 1() ‘Q 


“ST 8ar$ |°~ egaenimncgeesaCene rice iui ACA E LAG OPMO Tous wie sine mse omen OGsCSMEhcciup ass -aehs eee eqn tetULe || aug eae sk Shemini “se""" 483004 JO ‘D 

, :o10v rod o1ng[no JO Is0D 
PIOOG 6 lon cae fF Se Seleracamiciiind|-°= ccs es cake aes PechpnsMad/ os cece’ ecccererncrrare tcc t|rascereccossserece-wensco4/ 180080 70 LOMMocsnO aU eon mene la 
*SU0} OF 


40.108 
“"""8T10} 02 1od pork puv 021s OSvIOAR ALOY} SL IVT AL 
aS -48j00q ano0d Ut Ivsns Jo OSB MOOI0d YY 

; aa jpvoy sod Avp aod Agmurn 
Se ene ne a ee eee ene eee RIDE BA con cae a eR loo concen eS OER AGH Uc cers cosa eae { poy STRUITTR YLT OF, 
os nee be 8 ae aaa ee eS eae | sos se aces on sees ae ota e 7 : scare { DULpooy JO OpopT 
ePenccorsucnahesors: 572°5- JOURS JOSOL) 
teen www awww wen ew enna |---= eee eer tee wee ee wenn ween ewww ens | amen ween nn en ne tamnne mamas tresceccecceneneor=-s SoTATOSOId JO OpOTL 
j Joppoy U100 10 Avy WQTAL 
porvdmoo sv onyva Sutpooy po}VUlrjery 
Ei ROSAS “"-"* | ULI] MO PALOATTOP JSOD 
soceeseoenoss Kroqoey oT} ¥e dind fo ood 
Bg S j pourngqo Moy ‘ding 
4 soqouosy Suravdoid Jo 480 
phe tai terete ac! Oiirttar tt ; SWOT MOF 
pl GOOEY G --"* "4 g9T/0T914 UT poArosord szo0q OL 
1, 3 pada ale eltilihe > TION IAAL ae t= o2 = ccs. = = 2 =e SEER U9 * Pn eo BOS Toe c$ m0} a9d FH “77 4 8j00q Jo 10} 10d poaatooo.l OO 
109 Ted. 1g |-"°""*°"°"10} aed. squeo ize |--°-*° °°" exow Zod gh |--- °°" --°- °°" 4.09 TO Bs |----- sree°* oxou tod og'ap |-"--*-o Terror § SULAOATIOp Jo 9SOD 
j ALOQOVT 
"M017048 07 Sort FZ |--""-*- WOTZLYS OF SoTIUT Gg |---*--WOTPeIS TAO OTTUT § |*--*-*"-- ~*~" "SOTTO Fp |--- ~~ TOI}L4S ULOIF SoTLUL Z | 10 ‘Fav ‘Woes wMOAZ oad Jo oDUUYySICT 
ele gt AS AEG oes aso se ae sis ee eee Gree se DIC OOS RISO SIO 20 TE eT SI IRS TOR AIC i OY a et ea Cy j, 8}002 JO WO} 10g 
CI Set I NaF Toy WE ese 9, MARCIE Yay coy LECS EN LH P| lice CRUE RI UIE teil tt bb pb IS JOG hd (ea {010% rod Suysaaary sO 4800 [VIO], 
ah ono = +606 sae ect aisepe 4 | oss aa sic\s\n eile <naisinicie taper in| rie/sic\socis.so se ses sisi Re ic tee penn acer 211 App Tod LdOd ul UORO AU atl Aili LIOnG) 
; { OFT, GTA LO puvy 
Pose eaesew sas = sane eend | SieGadae ome anne SOS at oe en OMe ses ee" OTST) AQ. WSO) AOLBOABDIEOULAU Uiela JON DO T\t 


ee 


“IOJOULVIP ULSeyoUTgY 09 Z |-"~-**** 108 Zod suo] Fz |"~ 


ee 


“SO 


“$9 


CULTURE OF THE SUGAR BEET, 


256 


“‘pucy 4g ESO SOIO TIO IS ue Sf 


"Gz 1240300 


“puree 

‘exou rod T$ ‘oz Ane 
‘eroe tod eg ‘oz Aine 
‘ex0e aod cg¢ ‘7 AMP 
‘Aep sed T¢ 

‘e108 Uv JO f 

e10u Jed 0G'T$ 


‘os10 
‘ZI oun 


‘ON 
feroe rod 83uU99 OT 
+; Avy ‘sox 
*BOYOUL OT 

“qooy Fe 

‘g10e 9d GZ Ts 
*I2MOS8-Poeg 

‘82 Av 


“0S I$ ‘ SurMorey 


‘ON 
‘grow rod 0G’ Ts 
*sOTOUL 9 

02 Avy 

e108 10d 0G'Z$ 
‘soTour g 

"L Avy 

“MIO 

‘olov F 

*[e1n ye NT 

‘BO_ 


‘arvo, Apurg 
“puryd 

08a 

‘910% 19d spunod FT 
‘OD IBS Ng Joog oUlLT 
‘qooq avsng 


cs- 


st eceesessee** gg 1040300 


se eeeetereeeeseee-+ poe 
pape et “ORAL 
-orov red ZT$ ‘0z 03.8 Any 
tocsereceee-o79R Tod Zs 
Soe eee a= AOC ERE 
piece se sieceoecin’ = O1OUM 
ees OL ION Cre 


eee ee wawee 


peer eee Es Ty 
‘oye 
-soydiodns s,Ao[prig 
“77 6$ ‘spunod 00F ‘89 
Ort FT ABT 
-*-9198 rod spi0o9 g ‘sax 
peas ec scecec es “SQuoul 
PROT IAGO aly alee & 7 
Nee ee eS Ce 
setters reeeeee eee pe 
eigrecisres seater so TAC 


**-° OTS f-o2p ‘SutmoLieyL 


sresereses sess saqoUur aT 
6LST ‘OL AVE 
IEOITOGCOCRIRG e10t rad gf 
Rime cmeentthia ay =p > SOLO ULL ol 
“oo 777 255" "BRT “190300 
peat ae ca, purl PEM 


peransceneroreseses niyy fers c eres seeses cree NUTT Yo wecceemenscenceess ney 


eee een OT AO OTI() 


AEE bec ta wir 
Feit S IG (et) tia 1 r4 
eee Sr sed5 Sota? 


es see pee es Shoe dp OLE 


OO a BUSEY. 


ee $$ 
socece-> ABW UI fspr00 Z 


WEPS PSS PERE aan 809A. 


Sa. 4 PUB 
S555" 55 58° VOLT 6 SU: 


soeececeseTd [SUTMOLIe A 
SEED steeereees-onr 
ee LAS Ss HOGS 
RR tpi a2 0 LOCH 54 
6L8T ‘T AVIV 
ee eee SOS ig Oe fe 


SN eter hie oy oe eo we DOL O Le 


eee er, LIST ‘sony 
Se ER neat Ta Ee CLE 


wt teen cee ee eeee- ging 
Se peel stoked (12) 19) 19 1B ta 76 


teeter ewww nas conn nn ewe enn|=s wee ec cemene ee e-- 80 


seer eneesserso-mmor LUIO 


tied aerate gS G18 
ANNES piel aera OEE 
SIGIEO CCE OCS) TOTAL OLOL J) 


“--oO avSng yoog oulReyy 
PESSEP SS “7 “*-q90q IBsng 


PST 


SOIC IHN f 


errees puuld gq 
ees wees siaisizevie's= SS Qnene: 
seee-eee° Br00 § spunod 9 
puvy}10g 
**"*- q90q Ivsns WLULIE4 


est 


“* GT 1090390 


pancetta fae re oe emi puvcy 
wes “srr 0gT$ £9 SoG 


ee eer ee 


eee ee IB AGT 
Raped eae eG SUL EE 


Palace een sees sa = 280 
“"-$¢@g ‘o10v od sp100 g 
OT ISPS pavs-taitq ‘sox 
SOT OUL fF 
Wootten peepee 


Sat wen be @ ironed Ceo wers pi EEL EL 
HOG COSOS SAGO I00 16) 2 Avy 


asrssserss>" 9198 § 10d TS 


AIEEE gti AIC $$ 
nee or bra pbpeuntnal Rea] OLLIE LE 


pecs tn menrionm sss OT BAR TAT 


GOCOCARHPEGCERORGO Gk, 
FERRO ESOSAG) jiaatirie 


POS OSORIO 1 4 if0) (NY EQ) 
pisise Rata. sinmin sinclar aif) 
ttt tte eter sees ones = 96g 
“*-"*"9100 rod spunod $F 


ssesienemeannasc’ pucya0g 
"-7*" g90q IvONs WULIOD 


SSE 


esinteaeseee pois: 


fice eneins wee Sei ear Due ry 
sete eee eee ee neee- 6T 9une 
ceneese soo" "5d fog oun 


JARO O EISEN ACI ‘0g oun 
eat -----* qosvos Aq c1¢ 


eel ana noe “-* puvyL 
ee lee eal et CEL EL ED fy 


“s7-"-"-9T¢ fspunod 008 
sees" puBplaquing ‘89% 
os eats e10¥ Jed Sp109 GT 
onions seteeeeee reste ga 
Capi ee 2 a eSOUORROL-OLE 
Sanaa ssa SOU OOS 
Beret re raoeee aateiaals Gd 


Sica so ok ssreeess> poe 
am de yy er) eee OG Avy 


Pee ee ee OR 


coe teeee serene eres -onr 
FSeHCn SA soe eee seen og 


Geile sinieirio nie os SN SUTO UTC 
sveseaes PECORARO car haqucitsl 


pipe apres cen eae Fs c$ 


weeeeeee= = TLIO 
ICORGOUE Gear e108 JO § 
TERIOR EEC [vrnge NN 
BROAN UBUD 


So -co aoe BOT ADCS 


SoOCCCOGGS titan 110 ic) (6 09 | 


sewer ewe ee eorcereces 082 
PESOS OO OF OSS} nga Coii lr 7a 


-*- 09 avSng yoog ourvyy 


18ST 


‘ponuryuoO—ANIVW NI GHOLTOAO LAAA-YVNAS AO NOILIGNOO 


j}ueTmIn.148 
“Ul WTA Jo pueg Aq ‘suynd Jo opow ‘6g 
ty op tated {SUTYSOAIvTY, JO OUT, * 
4esodind of 107 yuoure; dur {eroeds .10 
‘soy ‘puvy Aq Souop Surmuiyy sem MOTT 
erigsee “7777 GSULUUIT} JO 9800 pue oyvq 
steeeers> 5 SoTa0y PA} FO 4800 pus oyeq 
“sree"* 5 Suleoy puooos Jo 4809 pure OUILT, 
-*- s4]u0Ur 10 Avn Aq ‘s1oL0qvy Jo SOse AA 
---- 5 Aep dod rzo10qe, yore Aq pooy vory 
Sepeuras sorereo-s-3 SUII0Y 4S JO 4so0n 
4I oqts1osop ‘pasn yuome[dut [eroeds Fy 
Eases j10}¥AIQ[NO osIOY Io puvyg Aq ouo0g * 
"2 ose0 seerercos coms GUTOOY IS1y JO, OULlT 


“749809 !TONUL Moy ‘ye f MOT ‘WOT A, 
pigs Seamen's jpotidde sanuvul [VIOyIyZIT Sv AA 
2 ee aod Aqyuenb gery UL pur ‘WoT A, 
jsdoizo oy} 09 por[dde o1nuvUr 9[qv48 8A, 
eee {S}JOOL OY} TOV JOq GOTILYSTG 
BCU **-"* J 8MOI OYJ WadAMJod 9oURISIC * 
BSISE SSS OSs ines jSuyurcid jo ys09 
soreesss""" GTIEIp co puey Aq—Jo poy} 
en aes ey jojep ‘Suguelg 
‘eUIes JO JS09 put ‘[LOs 049 
jo uorjvaedeid Jo suoryvaodo 19430 040 NT 
> s- 2277+ pouues jo Tydeq 
FEBS j pofoydure Surmojd JLosqus sv Ay 
jours Jo ys09 
jours jo qydeq 
igeigt otias see*"-5 SUTMOTd puooes JO CULT, * 
Ce EOE *----> ;9108 1od OMIS JO 4S0D 
--- ;0mes jo yydoq 
Pesroeese< e's so77--; SurMold ysiy JO OUILy, 
javoX snotaoad pur] somes uo do1p “6 
ici oar 48jo0q ivsus ut pojuvyd vary °g 
“*"-j]VLOYYIV 10 [vaNyeU OSVUIVIp OY} ST “ZL 
9 
¢ 


ie eg j pouluap [JPA 9T ST * 
jmvoyT 10 

‘oqeys ‘Avyo ‘ouoqysounry ‘puts [ios a0 sy 
-*- 4, pUL[AOT Jo puvy[dn ‘play JO Wo1ywoo'T “Ff 
sre'alaiciefelc eiseleiai 2 inh Solem joules Jo Js0N DE 
mun Sainialal sie De +---;9208 dod Mos AyigueNt) *g 
sarees sis'vinenieinimi-isi-i-ieaa a OUIES! TOM OLLOS) oe 
To crecccescre sesso" 1 TMOS POOS JO PUL “Tf 


enapoeacandeioeic ercceceones- KINO JO JOQUIN NT 


ee EEEEEETEREEEed 


257 


CULTURE OF THE SUGAR BEET. 


bal 
“sjoysnd gor |*"-""" erent a1 
“spomsnd 08 jon 
“SU0} OT ("tert 
“oct eee eee eee ee ee ee 
"g9% eee wee seer 
"get “seme ee ewe 
“opt ee ee es 
“OG [onto atatnsd 
"GOGH “ret ree 
ROL OD on eee ae nom = RTC 
padnar eae tas daceey.the Sabre 
LOR eh, | Seve area = sere ae season 
pee rees es 10} od s3m09 OF 
71 (a) (Aroqoey 09) SoTter 04 
"eh seswacsonms'® $OT0G Toute 
BGI uT|\o.* == = *'9: =) ante is o10e F 


0 EE aaa aa °°: 
19100 [ |-* etree eres -Q908 T 


‘popnyour you ornuvur o[qe7g.. 


ssssee"""5- groysng {s00qynjod JO ‘a 
seecesrecsosee= 1G7QTIENG {T1100 JO ‘2 


nahh Se ae 4,810} ‘s}00q JO 
:908 aod pork osvI0Ay 


a deateaieacdate senate ainche ol a s00jBj0d JO "0 


Sip hinu\aininta in dlw'ae/w'nn wlncera’a We al| bio mnie |Win \nce'a(eiuwie'a win Wikiwiaieis's'd | « bin’ ain mula ere de SIRE eee 51109 JO *q 


seca tne 8110} EPL 
Tih eee ‘ae foo Td 
eee ee ee ¥ 9° 00T$ 
aia BE a 2 
Ee abort hat diac Nath cal on 
ee ee ee ee “ot 
ee ee 10} aod 09 Td 


ee eewcawecsencscanes LS ()| PERCE COO Bice ceecesen sees 
see sens ecncnssscacccen og cow ec en ccen oe ee wenes "od 
\hplhiy dete ---o10v 19d Fh Siaiwintsim nia 8)ie #6" EO TOOL, Ta 
eee anh ee OIRORL ie TOT} VIS OF SOT G 
sme ee epelesieigis sits steer AeA chasis Sete SF AO TOG OU) 
ey See, oe ee a oe are ---- ep aod o10@ $ ueUt T 
argon ihe Se EVA EN: 7)" 0.7 | ae Malla onl ee ET 


scceccsacascanse==<OT0n # |"°°" Sep cod o100 ¥ weUr T 


= Samietniates tae Alf Le bia (0 Ye 
sore rod sdoao Jo one A 


Sin eee =" ~rrerse""" 4199078300 JO ‘0 


sereses="=="1 100 JO “q 
5 SES steseterereeereesssBn00q JQ) "D 
:o.108 rod 91n4]N9 Jo 4SOH 
j8dox0 Jo woryeJor ANOA UT 8}00q JO OOLTT 
40108 
1od ppord pure 0218 OSvIOAR ALOY} St YEU MA 
j8}00q Anod ur aedns Jo osvyuooA0d yey 


eget eg 4 pwoy sod Avp aod A41y0en 
(panes Sea ee “""; poy S[VUITUB Ye OF, 
fi stabs teense See ase jSurpooy JO OpoyT 
a daa’ Se “*7*"* 50UIRS JO SOF 
“persis iaeteie Seer jSuraresead Jo opoyy 

{1Oppoy u100 10 ABT WAT 
poredur0o sv on[ea Surpooy poyeurnys¢ 
fe =r ataia = RO {WIZ TO PALOAT[OP 480D 
wr ssseeese=s5 KojoRy OY 4B Amd Jo oot 
raat abel a ---";poureyqo Moy ‘ding 
nae “----"sg0qoued} Saredoid Jo ys0H 
ate pire oS ii PS Kb MOF 
omg “;80T9N0I] Ur poaArosord sjo0q ory 
ons “**48}300q JO 10} 19d poAtoood ODI, 
(Se nee e ge se eeccns == | SUnIGATOD 10-4900) 

4 ALOJORE 
10 ‘freTTAA “MOTYRYS UIOIy Coro JO 9OURYSICT 
BR eS eo Ei Gal “pelo {8}001 JO 109 10g 


*77"""4 9108 1od Suysoarvy JO 4809 [v0 
jAup 10d zo10qxT{ Povo Lq paddoy AqryUeN, 
§9FTUY WFLA 10 puvty 
Aq ‘sdo} 10 seavo, SurAouer JO opoyyT 
--- 4 kep aod uvor youo Aq pornd oovyang 


“a9 


‘*9 


CULTURE OF THE SUGAR BEET. 


258 


“pueH 


*I9Q UW9AO NT 


“eS 

“$$ 

-kep rod 1$ 
‘9108 UB Jo ¢ 


I$ 
“puey Ag 


‘o108 Iod FF 


“SOTOUL OT 0} G 
“saYOUL ZE 


‘poMOLMy puv PoMOLIe AT 


‘oN 
‘o10e 10d FF 


TL 

“tS 

*SOTPOUL g 

“BL8T ‘10qUIOA0 NT 
“AVA 

‘e108 = 

“Tern ye NT 

‘807, 


‘uvoT Av[O 

“pue[an 

*S}90 08 

‘spunod F ynoqy 

‘OD rIVsng yoog oUureyy 
“qooq avsng 


O6GE 


Sees Bo SOUS i 4 lea aa ereerseses = 9I9R Fyr-s9°s5 sooo 59" QOS Fypo- woe om eees cree csece* 9 = eKen rod usu qove Aq peynd coving ‘OF 
4 yaouUL 
Sos bo seemo== Wire | ooo tte o pueyy o-oo = puree ooo oe? pues | -nIysur WIT do preg Aq ‘Surjud joepory “62 
PaaS OT AO OO). = tee 0% 1940990 |"--*-- 1040990 Jo O[ppI |*"- [TOGMOAO Nh 2 oss See ae {SUTYSIAIVY JO OUILT, "8g 
josodind oy} 10; yuouts, dunt Teroeds 10 
poeeaias Serene eal ney |. = pee ee ENO Pica regs pee eas TOR eee ee ea ee puvy | ‘coy ‘puvy Aq ‘ouop Surauryy sea MOR “LE 
CS ATImG Sinn Oe pois SOOT SCS TAI IIE IS SII | aS IIIA 7 eee OI OCT O-F  iieCSeeeR a tiniconyn( a ois (a bpp Nia owe nl te Maar 
Seg er re Peden (cic celta cl ie mre = aie tele amrenmieael| apo) —eeial= ome TOU |= oo Bee OUtLgal|) = = - = = =) a ULOOU PAL TOM sun spuoe are( TGF 
-- gov rod og fT ysnSny |----- Sse eRe ba eAy ales ssc ss 0G zee.crommy|E-- 9-2 =""= OS'T$ ‘eT oun |---- -- j SUEY puodes Jo 4809 pu OMIT, “PR 
eS genpenie aac: Rep aoght ella s= ss = sas cere Oaagyle= ts saa Ses oo pee|sa nee oes oo meme™ |= =" UA COUL JO AbD, A. SUGLOQ UM ORE amane Tee 
OSE BE Se PE RE ee! | es a aha er1oe § |-- -o--o- om ono ONO’ F [oo conn ore teres --|---- 91 Kop rod zaz0qey, youve Aq pooy voty °Ze 
2 See ea eat Grow our a2 2 === -s- = O1OR Tomiagili= == 205" <2 se cree GO ices ene ts mT ean QQreg) eda saree nana PO UIOOU aU LOU aun) ae 
seeaeeec e's Saale | ee se ee Dera gta ee alt eta oe |per eras Gano Sao ele re dE OG LIOSODE PORN UOULG Lull rec OLean ies OM 
Oly so JO [errr ret qo o-oo > pueyg Ag |------>- > 10zeatQTMO osA0FY | °*~*~* §1078AT]TNY os10y Io puvy Aq omOd “GZ 
Oo Sa a Ec AN 9!) ¢ | POSECRECE RS SSR ERarr er (:)9 gif f) || GOERS RCO OER s) +4 lf aS Ig As) 09 olf £2] feta ISR CEO raf eycsyeNe (tshge ea CONC 1004p she 
Cae eck tees SLOBNIOUA HH anise nates cc ees QT Gali erine co maileicl= cleencrie eee ese s sw aes esee a5 e55§ 800-s YORUL MOMgu el Acs acO Mes UU Neen 
2 pees eSpliqyo0ys {sox |----‘oroered ‘sqpoop ‘SoA |---- topes e oN oer” 5 porldds oimmeul [eIogTyre se Ay "9% 
Uglies So Suramoyd o10jog |---- g1$ ‘o1ov rod spz00 F |-- ~~" ---- ~~ Fes fSpLOO g |-----ZIg SorOv ted sp.109 g ee rod Ayquenb yeyA\ UT pues ‘May AA “Gs 
Ch Pe ae ta BOX [oro BOA [errr BOX |---- Sutmoyd orzozoq ‘sax |; sdor0 09] 09 portddy ornuemt ofqeuys SUAA “FZ 
ROTC EOC E **""* SQqOUl g |°---*--""- ~~ “SOTOUT g 0} F |" --*- "7 ~~~ “SATOUL g OF Q ]---- "7-7" “BAYOU F |°"--" >" - "4 8JOOI OY} WooMJog ooUVISIC, “EZ 
Ot ie eer cea qooy $Z |---- “SOTPOUL FZ 0} 0G WO |°-- 7-7-7 > Qoog FZ l--- oo SOTIOMT QT | --- * BSALOT OFF WI9MZO OOURISTC, "ZG 
ORG ie OKOp MOUs e 1NOO ye |mesaeee aay slow TAUGan len ace bess Sena GOs = ee ees see = OGIO eee one ne | “cre77"" 5 Gurgueid Jo 480D “1Z 
pe Sc nin elope crises ep RUC Clel ese reo ae eee PUGH ACY goes proceso Sep Mena aso os ses PIMA --s-7*----- s7tIp Jo puvy Aq—Jo poyjoyT “0% 
SiS sinieenis SISSIES FA gay pb PRE SCOURGE AY jp IOS OSCR R DIIGO SLOT 7 | ORO DOCA CE San Ses a8 7) £1 | | IS ORE IIs af ve i) TIS APANY CHES Ent YE 
“9108 “QUES JO 4800 PUB ‘TIOs 844 
-o10e 10d z$ {Surmoaep | r0d c$ fox ‘Sutrmoaziey |----oG'z$ {02p ‘Sutmoszseyx |*---0G*1$ “97 ‘Surmowey | Jo uorvredoid jo suorpe1edo 1040 OJON “BT 
penis Sncloinn siniofnicisaina nie se ai a einai an inicia@ sicinc icicle bei Pelee Teieirinra)=iolee rio aio a ae eine = OTR ETO; tl easy y 
oe rigs lne Sione ete ONG) go os eo seen ene Sone’ NG (sane een seme ONES — | DOAO|CUIO 0 ULAOTOU Osos Ae ANn A) E 
QNOBTIO Cia sari Sine eevee icicle ei rae ste ae Sn s)o'Sis nie te SPOS Rare isso aie eieerilo' Sinise ie See eee jOUIes JO ISO “CT 
scares SEOIS SOO RB (Nagi G) PPI ACS SIO I] 9989 47 Ay |m | [be aOR IR. 965 0004 [nS Ob ee IEE e OSS EMSA 25000 aE ori eee cu emmO teva steiner ake eyor al 
CTS EIA ade URSIN [PSS OSE Oe FATT iy EIST [| COSSIRESR ODI SROE CISA IOCRP | BSE IIRC SIRE O OCOD ACEI -| Oia SACRE rileiyncay (sl yea) COGN a Het & 
erie iimirage er cia (Gigi bet || ISOS OSS Gy Te CT 0) | PORES ES OC SSSR CCCI 9. | Siar eRe O EK 5 | POG aretha cays Mien ya Oa eLilg yaar 
paren ae ckie Si SOU OUMG||p--="---- === - = SOqOUNnG)| 1 -->--5---- BOONE pOg)| .--=-"--="----=""Ronyomu||-----+-"~7--""s""" "== OER FOIOey “TL 
pearic cer Si oneisna tive or =-->-——--oV aT amg a-~ 29> — se oo soso hm TROY fos == So oo = oS ARN er nf DUOC RED FOUL, “OL 
eit hs or tte SRULE) | -- 7 een" TIO) [09 mn nn Rey |- = -- een e eee nee= Ign |-------gaBok SMOTAOIG pox cures wo dor “6 
peers Sao simran Ol0e e | ---s----------- OOD |  - - = OLN Bo --- OIOB f | <"<-~="=-- "= 5 108d ARGS UL poyuEld soly °B 
pote see eer LT Nes sie cil = he =ie=)='s) = [BANG SING ees s tos ec sess ms OO gd SI et ---*- peanyen |°>~ > 4g [VOGT 10 [eingeu oseUrerp Of} ST *Z 
see aes See NS ee eee een SARS | oie ere ae see ciane OA one oohes cenemcornc = SOK goons ts 22 os aa oe oo POUR aoa Re TsO) 
‘ 4 WIBOT 10 
Pe veces see ureoy Awpg |----- ort pueg [ort ureory [+7 -77 +--+ creo] ATToaery | ‘oyz[s ‘Avo ‘ouoysouny ‘pues [los mod sy *g 
SSIS) A1e/ SiR PUL] MOT LOWREY |--- "7-277 > PUEpPMOT |---= ooo ---- paepd yg |--- = +7772 -----* > puepdg |----;puaepor 10 pavydn ‘ploy jo uorjwo0T “F 
re ang YN ace ee IN ST GH | chee ne ae one ae ri IOUT as nos cess cisinisen Qa: | oes Satins Saati ss ass os ,OULEs JO. 80 "DE 
ra aig spumod oT nog Wr trteereettes sss gpumod g |---------"---"-* spumod g |-----* orov aod spunod f7 |-----------~ ~-",oa08 zed umos AQTVQUEN’ “¢ 
"=" OF avsng yoog oulvyT |---oD 1eSng yoog oureyy |--- 0D reSng Joog ouleyy |----0D Tesng yoog Oley |---- 7 joules JO 90IM0G °Z 
siete sietala Serena eieisie RONG S)) | pecan eee ec aonelascn (i Senne Sa UGE) | aca sccm e's emis sieieiaiais|ecnes sera Sccc Ss" {CMOS pees JO PUL T.” 
68ST Sst £81 98ST 57 Sole otapa eee Ae aes Arya Jo reqTaayy 


*‘penutyuoO—ANIVA NI GYOLTOO LAXEAVONS LO NOLLIGNOO 


259 


CULTURE OF THE SUGAR BEET. 


Re ee Re SS oS eee cae ce ee ae ea eee RE te oe Tae ee. Ee al ee or oe oes CRO 


Pee Co ie ere ee eee ci iia 


"81104 OT 


ee ee twee ree wee Pericieiw'ereieie’a/a\ ae SP OSE 
ee Oe lh ABI ot Aye a ee og’zes 
ROUT sees: Tria nemo OY Da [ce ser cae eae cr Oe re eg SROGHI| er crs on ot | any ware g3$ 
ee poe NCI OT gia eh EEE ttl | (9 


essstactcet rant tae 


seeeeess""*sgroqenq fso0yejod JQ ‘9 
soreeseoserse=- s groTSNg *U109 JO "@ 
so eeceseecece = = MBUOL SBIOpUL(, oO 


9108 sod prord odeaeay ‘99 
rrrereseeenes-sggoqniod JQ ‘0 


Pine aes able ig 5 Ve 
petietee' retrain se oe PSI COUT Len 


:o108 19d sdo10 Jo onTVA “FO 


peace crretoecs=ss=*"} SO0THIOC IO 10 
Pama paki eee ae pe 1 ENA) 


“0s eht soaniensis staicisiniwi iris Grey i ea ad al tin 4 0219 | emi ce eid emioeewe ase OOTRGRT '> = 2c cnse Roe? = GARI 2 = seer’ som oe neem Te Lree 


19108 rod OINg4TN Jo 4BOD “Eg 


So gee oo eee ae ie eee img pat es ea ee eo (adel seeeeeeereenseno--/, sd010 JO WOI}LIJOI MOA UT 8}90q JO 9d¥L J WA!) 


{e108 


OOP OT ore sere sass" " - BUOS. 0G |° 955°" BOR LE * NOT FOZTS |" ~" -** m0} JT | zed pork pus OZIS ODBIOAT ITOY} ST IVY M “19 


48}00q Ino. 


Ul Ivsns JoosRyUEIIEd Fey “09 


Me AG Ge ir 4 peog sod Avp rod Aqryuent “6g 


shige {poy S[eutray yw OT, “8g 


wroretessecscsesss>) = sSoTpaay JO OPOW “LG 
ARERR SoH oen earns {OURS JO SOD “9G 


Feusrane: jSupAsosoid Jo opoyy “Gg 
j 1oppoy us00 10 AwY YALA 


hia eben. Sececte oe aa eae eee Seen eres lee Rasika See a EOE RE eo ee tereeeersreeesse=-l noreduloo Sv On[VA Surpecy poyeuysy “Fg 


srrttessss* godap 48 0g'T$ 
Junto a sree ae UOT OO 1G 
oo esicler a= ATOIOBT LOTT 


Ek cE an femal Ca ok Peis aie ct ee ce ee ee sive Ag elt Ata ae Aid| lh ie alata eee ait te Nici at 


“ot we ewe ewe ee eeeeee “ot wees eee =e 
m0} tod 83090 0g |--------------- 109 aod T$ 


ie Sze See ee a. ee ae PR a EAE a NL MT Ae Waa ed lo es heh Aah St ENN MRM OIE IY Hey shee eUi yeh eve gf yah (TO eS Sy 


meee j Aroqgous ong 9% dynd Jo vorrg “Zs 


eee eee eee een wren eee mew ewe lee nee e eee e nee e ewe ene wnn else ee eeen scene 4 poureyqo Moy ‘ding ‘T¢ 
sere" -) ggtomody Suederd JO 480) “0G 
Breterete re Srey hi a GR OCP O REE ag. : caf POL BOW ‘6P 
FA sreereetonss--* 18970001} Ul pOALOsol 


84904 OLY ‘SP 

-*489400q JO HOY Jod poatoood OOLIG “LP 

eA Sh OS Ng {BULLOAT[OP JO IBOD “OF 
4 A10j0RF IO 


SOTRORIEp || = sme eerie ee Santee se esa een SSS BOTUL OT. 0s ss cere = oon ==- = SOTTOL pilice ene ecm ----- sopra g | ‘Jaeqa ‘uoryeys mossy dor Jo oouezsIq “Ch 


BUIOUnES Meni 2-9" cee secs e Pea ae as) cme nn ae 8 RTA A 10942 19 el dade all ete Samia |e coe “=""" sgme0 0G 
"9108 1ed OT |-----"-"°"°* e108 Ted OT |--"-° 7" -* Sa ny yo G (alert | PIE OCR TO SAOICI 20191 cece ne cceeenenns nara 


iS 38 ak -- 481001 JO 00} JOg "FP 
40108 red Sutjsearey Jo 4800 ve "SP 
§Aep 


IE) 0] Rake al tel lad al orr Conceal peeinnn hen acess” ete Sess 2 seca cticce CT 5] ARR SSE a -----| god zoroqet you Aq poddoz Ayryuen% “zp 


J OFTU] UGTA Oo puwy 


IOS Oca ese me OSS ona SSS ST oe omnes T_COSSeh GIy Ps -="-72es="*-°°=" Ory || Aq) ‘sdoy to woABoL SUyAoueL JO Opoy ‘Ih 


CULTURE OF THE SUGAR BEET. 


260 


: jyuomnAys 
pr eee Seno SPO | ee tee AOTC DUM PUB Ee sts ue arses Spare iserere ss se rene puvy | -urt qjIM Jao puvgq Aq ‘suynd Jo opoyy ‘6 
"8B TOGOJOO [*~- =" "= "===" TS 1OGOFOO |-------* *19Q0}0Q JO JSV'T |---- GZ 1040900 | “~~ "~* 1040900 JO OTPPYT | - j SULSOAIeY JO OMIT, “BE 
4 osodind on] 10; guouio,durt teroods 
gn kes se ee PLO pes GOT POS DUBE P= —* ESP sae See SiO (TUCS (i hee ad eine ees qQogq | to ‘cog ‘puvy Aq ‘ouop SulmUIq) sem MOQ “LE 
“ed PAA) EES SE ee eee ee oe oe Soran? tea OS eae Bee ee tise B= eee ae j SUIMUIG} JO yS00 pur o7RCT “9S 
"Geo T$ * 2. Apoe |°---"7"" SoSee SOLU CAUIGS | eects an Gla ISMaIby, [p= Pk eS U0 (elf ae jSUIO0Y PAGY JO 9809 pur ojeq “Gs 
“09°s$ Coc ROMs es en eas OIOW TO! Ogres a= sss c= sss o¢ Set Ate |----- Pra Sas (+) eee) O00 { SULe0Y PWOIES JO 4S0d pUL SULT, “FE 
‘ep red 87090 Gy Aep zed Tg |---------- UAMOUL ASM |ases ts eee tate Aep zed T$ |°"-""- 7" ------ Kep god 1g |--- 4 qjUoM 10 Avp Aq ‘S1a1OqrT Jo SASe AA “EE 
SPSS Srae 3 eras Gp ate Ts OIOB TOE Soo res so ss OlOE TOME SF sere oeseessace e10e ¥ |---- gAvp red zo10qv[ Yove Aq pooy wory ‘ZE 
SOI CR EASE aS eee Saco a aes OOM TOM OG eam saa soars ss roe ae eee OR A ene eae eee oe OR eg ven ae canoes He OO GS OMSL A) male 
VMOU pPScUUM-O MMT Gi s|s 2s 2-2 y ees Soe tone 52s Sse SF serclsse re sss epee ssSSens PSesecgsciss --44L oqI1osep ‘posn yuomoTduat [vroods JT “0g 
“qhOGis ses = ag as (S800) 6 Fal ects I ea IIe 10 Cs il RIE NS aa TOGh css eae ec tecre S< PWOH >> see: j 10JVAT} [NO OsLOY 10 puvy Aq oud “GZ 
Aeeeee OUND rg sees eer es ee Paco spe ene doe oe Sees GLST: Qgiounp |< TFReso= ee" Fre OG QUI |e Sts a sa ee j SUIGOY 4S JO OWT “8z 
‘ozs ‘spunod 00g |-0z$ fore. 10d spumod 00g |------"-- ~~ 910 19d oe s¢ pee ea as Sera Se vics sess epsom a a= 5 Oz$ ‘spunod 00g |* 49800 ‘yonu Moy ‘guy ‘MOT ! MOM “LS 
‘07 BY, 
(207, | at espraqyooyg ‘sex | -soyd s,Ao—peag ‘sox |°--g$ ‘ommuvursurki{ddy |------~ OSPTIGYI0IS {SOR je j porjdde ornuvUl [VIOyIy1e SVAN “9S 
“0z$ {spz0o ¢ |--- oc foro" aod spa0o OT |°--- Zeg ‘o10e tod SprOd g |-~- “Fas So41oe aod Bp1OD g [~~~ ~~ = --, 910% dod AjyQUeNb yey UT pue ‘Mey AA “GZ 
(SOla Pees os se as SOME no ae” eset ess BOR |i ost a tt = ses ae SOx Rossa FFs eseres Seige sesisne 4 sdozo 04} 09 porjdde ornuens O[GeIS SEMA “FS 
SRONOULOTOUGi| aes see CSF (a).09 oe | eC SOIEN <2) 0 (251d) ea ae omessses NOOPNG Iho <2 oe wees eee SOUOUL | ss ccsae eee 4, 8}001 04} W9BMJOq GOURISIC. “EZ 
*RONOUN CT hess ss ete ee ROUONUNGs pana ss so >> ee SOM OUT OG) | sa ss = seer aes CTY a) (ae re AOHOUnNe cess ee SMOL OY} WIAMJOq OOUBISICE “ZS 
Coe el | aia DOO LCOS pie oe Ti UR RE ECO CO SEE: 5 to 238 C0 LCG]! Nl See eae ete OlOVGIOO [Hess sso s es = see Ths ae ete aS ae jsuryuryd Jo 4s0N “1g 
CTD G [al Seite ttt -" TLIG ---* Tap £q fremos peeg |*--*- S[[LIp UI ‘IOMOS P9dg |---- 7-77 §1[Ip 10 puvy Aq—Jo poze 0d 
SARARING |p es WiEAGING| oo ee DOL OSI ss: areas GloreWouulealhss 2s a OLAS sis F355 25 a ee joyep ‘sunue[g “6T 
9108 ‘QUIvS JO 4809 puR ‘TIos OTT} 
*a$ {Surmoqiey |---* >> 7" -- T¢ { poMorme yy sod 7% ‘*o2p ‘Surmorieyy | --*-- 77 e¢ {Surmorrey | Jo aorvaedoasd yo suorjesedo 1aq}0 OJON “BT 
SCSD ROS HONORE COGS DRED OSC IOot TC CaCI CO OE Gini SC OC Se a GOS II A | ile lie ee: BOQOULOL sso s sees ea ae jomes Jo ydoq “LT 
SIE OICH ITAL ap ee AS AIA ESRI eae) aa Mold ‘WoL erqnog |---"--~" ; poXoydure Surmortd [losqnus svA\ “OT 
0c’ T$ AIHA I 9 ALORA A EC ISON IG (04 | ied ltt SI A Set SI A ae et SSE dere pie Beco ey 4oMles Jo 4SOH “CT 
‘HONOUE Pals ce BE ES 22 gs poe cme meeretas = SE SOMO) all peac axes sas sai ec REI eee ee eee See eee ae ee jours Jo qjdoq ‘FT 
‘or Avi OSE AIT SG 205 Off SAR ORRE BOR COO OCT. ia AEC FI NOHO) 0 (0) | heck eli ae oa ee De han | ea Rar elsriavae ls j SUIMO]A pMOdES JO OUILT, “ST 
CLEA | [REE ROIS AE ISIC NISC INSITE ICIS TSI (I Ns ea [4 a eer mani ae Qibe| ase evsmscins 40208 1od oures JO 9800 “ZT 
SHOUOULGpAM ese sacra ie ae SoTtUl ZT |-""*~ pew is Sass SOTVaLE |= SONOUL OT PUB e+ + ee SOUL OM |e2 <2 IE ree jours jo yydeq “IT 
TRACING agaeen ees en GUiTGLU Wadler areas = te poe eae eel eae Seg CLOTS OG AGING |baens eee GLSTRG UN eee j Surmoyd qsiy Jo OUT, “OT 
*HOTULING PUEIS{OCGi so - a= ne ee METOG)! Ee see Sas eae MELO alpese as UID puw sa0}yvyog |--" "77-7 g00}8j0g |"-""~" javoX snoracid pur omvs uo doin 6 
Bape TAS Sears ore & |r-- oro error oaae & [erent eer sagoe g fT et enow T |oo 78777777 4 8900q avSNs UL poyueyd very °g 
STRXUVG Nelle eee eee TRXUUIENG leo esses ts es pemyeyy |----- nel east cial nica eae ara |e STS es es ad jemngeny |°->-4 [VIOYAV 10 [eaNyvuU osvUlAp O49 ST “L 
pects elena oes eae Sea tas a Oe | ssn one ae see eA fu [eran aeRO cnn ene aaa | POOLED TOMES AD 
j WILOT IO 
“ureoy Av[Q |----7-* Prac BOTApUB GN |r ass > 5552.35 SSS URBONE Psa tA Sasa DUO TAGS) || = ureoy Apug | ‘07x18 ‘Avpo ‘ouoysomy ‘pues [los mod sy “Gg 
<1 01424 (110 lps ieee MeN TEXTE] CS Lal a ee a PUELAs les see oe ee puvpaoy |----""-" --- puvydn yoae'T |--- 4 puvpMoy ao puvidu ‘poy Jo WorwooT “p 
2b ee cer en Sei Serie SOCK R ieee Se ee ae MOPCGA Sites eo ce ee ee Uitglne pee vant a eens - aes (A Niet Sate pega ee a ,9ULBS FO FSO VE 
‘spunod of |----"--~ SEsSoes SPUUOGep hel oss soa SPUNOd a fala- sa aas sess aes spunod of |°"-"~*orov zed spunod of |*-"-""*7" "77-77 jorov rod umos AqyUeNg “g 
OO Iesng Joog oulvy_ |--- 0D rvsung goog curvy |-- 09 rieSng yoog ourrnyy |~" 09 rzesng yoog oureyy |-~° 99 IVSNg Joog oUlvyy |--- ~~~ eS a ee joulws JO 9DINOS “% 
eae Na Ue SS SUNT a) | ee = are cialis nine ie secret =e Rap ORUMIND[IG | = 2s OOM BONG [eC o a rst ao aaj AON POON FO PUENTE aL 
rc) $ € @ | ey ee | ee sisisictesicncrie' ye sae isin Arjzu9 Jo 1aqum 


‘AMIHSdNVH MON NI AMNLTIAN LAAGAVIAS JO NOLLIGNOO 


261 


CULTURE OF THE SUGAR BEET. 


“*BU0} 8T 
‘06$ 
ee. ee ee abel eS (of) eee eee eee er --.* 
ee ee ee 6c$ eee ee ee ee ee 
PRU a |e ae ees OScGmne | r= Sai ag “*" OL E6$ 
“S20U QT plore «Spano p |----~-<< <r encu= 80} 0Z 
“guoy gE [ovttc cee apices cents eae aaa 
eye aaeent et ts yousng [ |rt-scttrttte cect 
Pelniatatats seereeeeets MOG [occ c ee ts tects este esses tees 
PASE) isin te tg (th det OF) 4 (ft fa lls ha tied tata saiieetn Sees 
rae see cag usta he CoM Ua U2 ey eR Ati lel el ht it 
meee Mie nee ee Oe 
ee ee es T¢ . 
“"* puvpog woz avo Ag |- 
Af) (pide ie Rag re ape ELS EG et racarialaigte™ a “ag 
ccle'een@emrOn TOdSitep og) |-- oo 104 10d 83099 0G 
ee ee ee O[raL T 
BS aS Bind 
sins 


Rene ee SOusnd) CGT |=“ ec nnen snes) See eee 2 KA] er eo 8G0} EOC 4()-0 
SSINTOUSNGUOD |) a es PRS eral ce Se ssjoysnqg ‘109 JO *q 
ha PIA ola a SMOP OT) |= - =o 88" SMO POT || 29 = Se Soa sah eee SO eT oOU Ime 
:o10v Jed por osv10AW 
scaler wicks Fee MaMa Aha Fas, [nn So's «n/n snicisinavwiaalalo'ws |< «'n = sins = SS ee eee 
SRre i: Fad at ek easel ees oo IL Wade) Qe) 
eae Pee a a Sek :'\):, 1) leechers Hera dae cecealaaainmete stipe i) CIS 9 PY) 

F :on08 19d sdoio Jo onpe A 
stair tetas > i is Sasa ph) | naam ae ninlarals/isialn'aiolsinie)cisiaiei=)| cia. 2 -'5 = 9/*in's/tini¢)- Pe RETOLD (pee 
Beraiiab ste states area OPFOR [rcccecc eter ecceeesfece sects nesses esses 5 00 TO “Q 
2S eles S/O [pane ese nicieecisince sane reanmiciimins nee Sonal a AST Oa Er) Eee 

:o10v Jed o1n4[nd Jo 480K) 

“gated tip ar weses|teesewcccocccecececcoses >| SGI JO U019BIOI INOA UT 8499q JO GOVT 
“‘spunod 49108 

#2 ‘QqSIOM f800} OT --*--gu09 QT | sod pork phere OFVAIOAV LOT} ST FV AA. 

SoS SC sos seerreeeee=+/) sqo0q mod uraesns Jo osuyuoodod yey Ay 
we eee eee seeens seeeeeeee ~otess-se""-3 npoq aod Avp rod Aqrqaen: 

oem bencens ene ee nenee aise Wim sine osone ses egicns==1§- NOT ST RDAT aU Ora aly 

SAGO See Habe ee One one ne eee ee jDurpooy Jo opoy 

seegeceeees a(n sie ainlsjninin wieiimin|| oiain a aiaieininis ew cam slain eae minwn||n a 0 s\cin a .nie'nisniniaieisin sinam «imine joures Jo 480() 

TRE Goossen win wwiaisiee smen wcieai#'ma sivic'si} ie nisice.cisivicia <ssis > * RUT ATOROLO TOIODOIT 


jLoppoy 109 10 AVY YGLAr 
poavduio9 sv on[ea Surpsody poxeurryssy 


pe simile els """"* 5 ULIV, TO POLOATLOP 480D 

Selgin yee jAaoqovy oy ye dyad Jo cog 

ales what a eiaia im = | =m amie ie\nymmy amiss 4 poureyqo Moy ‘ding 

oreesnes==- sp RQ OMOI} SuLIvdord JO 480 

ena e cme emepneecncenmans|cccnnsceeccans encase nas s'min|||9;nibi9 sin pniejet nim ~ Mel olen Sie mie TeOnIm kaye SWOT MOTT 

ovens <(6/a/po[ais|= Isis) /v'a'6/\5'e:5/»}|/0)= X\e's\0 = min jzinin snes = SAG. || ©9* 95 i ROU OUCL Leama sodas] Oo Cana, 

pera cnilennewecwanennngg |oceaesraccan-erene--o-2Qh)|----95>> 4 8999q JO M0} od PoAToood GOTT, 

SOIC ke 0} 10d §ym00 0g |*-" "7" 10} zed symeo 0g |“"- "77m SSF heli | JO 480 
’ 4 Aroqjory 

"=" peol[lVl ULOIF OTTUL T |*-- ~~ pvoryrer w0F oprat ¥ | 20 ‘Fav ‘wor7e4s wosy doto Jo oouvyzstcy 

seeeeteeoeterees-gatgg gg frettestetteretttt ogg [ecsttcc 48300 JO 10} 190g 

pie eraieciaie once eee e tenes QB [orem cee eee “<stoTg | oe es” jo1ov 10d SuTysoArey JO 4800 [vJOT, 

Sink aes ogy eee sete ee reece ------gpoa OL |44ep 10d zor0quz qove Aq poddog AqrpueN(y 
{OFT TFTA LO puvq 

steerer QyIUy PUB PUNE |e re ory Aq ‘sdoz 10 S9AvoT SUTAoUIAL 0 Opoyt 


SSG GOW Wey Touro s8="=F sees "OTR ---44up sod uvut qovo Aq poynd oonp1ug 


“G9 


“P9 


CULTURE OF THE SUGAR BEET. 


262 


(ATOUWE [oo sas tors s esse tne tsen see B detec bsowvnesQrpg BE [pas s=Seacnte cnr sncnsccee se recetemrencoe-s-@79g B [---4 Kap s0d uvur quo fq poynd sovy.ng “OF 
49 mouIN4s 
SPRGUEN eT 4 Oe ee eae LEAL Sac cae DEENC tees TOO PemOlyiee we sa ee “oo-"] UT Ygra 10 puvy Aq ‘Surnd jo opoyy ‘6s 
“DR aedOI)) | os ass OL MOM ORO()L |= = EATEN GL 19q0990Q |--->~ minal cee OR UedOIN Ee ==" =< eo SOTSNOIO Oy ea oe eee - { SUSOAILY JO OUITT, “ge 
i esodind oy} .0F Yuoue;duar Tetoods 
‘DUUHElmoeeee a ROS HG ee PORURAtE baa sp ctr eco ne PUBHaleocces as sI¢ ‘6Loune | 10 ‘soy ‘puvy Aq ‘ouop Surmuryy SV MOTT “LE 
Berane so Ou ENOL Tay |e cc Tn Ts g¢ ‘Te Ame |----* S oe Salsa gate Yb | ere bells Magna ees RD ea wen a “**" , SUIMUITY FO Jsoo puB oye ‘OE 
Te. Spgenatees eres so Oe POUT on sos Nee tS aera a ee ee a eS ee ee ey (eee ee EN ogee eee ee joULN0Y PAIq} JO ySo00 pur oye, “GE 
eh-SNR OUP M ss TS og 2¢ {Avy |---s oe SHUT ANAND | ESOS SS Tl eR CGE ea ie ee eet s { SUL9OT PTOOS FO 4800 puv oul, “PE 
AUP UOMO eS Ce ee ee ee ee MBP [eae Aep aed og Tt |-°*4uguout zo Avp Aq ‘stosogey Jo sosvA\ “SE 
SOLOBR ET bans oo eee es eroe § |----* CORE Se sas AY TCE Ra gt | Saat te ae dial auniakeg | area jAvp rod ro10qxr{ Yous Aq pooy vory “Ze 
eR Eas NO a eles aad OCrchaleeeero See eee Sabha ae RAL ee a eS ee SRS |e eg aco er rupee 4S JO 4S0D “Te 
re ere acer aeende | ieveinin) isin iin ininisiaic.sih SS co rg RS SCL | 1S air bel eel aa ml hr a ---gr oqriosep ‘posn yuomordur peroods JT “0g 
SOMKOR o> 7s eo nm or See = mIB UWA eles ers renin Saisignie ai | pga\ aioe n= inel=/s'=a's MUBETa eros vcoos eoy puy puryy |°-~*~*{109vaTZTNO Osioy 10 puey Aq oMO(T “GZ 
SOTRGLIN paca ne ee NU Ate | eam openneaeas alo F2GOUn [eal ee = (Nek Call ee ae Oe TOUNU | en seh cee Saas j SULOOT YSLT JO OWT, *9z 
‘0g'zI¢ ‘spunod (og |-"""" Seis /ser sine ns Gite Pie se eisiaaietmisaro ar co. Risininisies arias (6) sel ig ae aia Clin Seay Re go “739800 SONU MOT ‘4yRVI A FAMOT SOTA, “LZ 
‘oyeqdsoyd ‘sox |---"-7* OSplIiqyooyg ‘so |---7 77” OSplIqyoojg ‘soxR jot OM DUO ce SO eg ec cna ae cmt Otel sata Sone j pordde omuvur [eroygyae sey “9% 
Gropp isis Sie mares nt OUR eee =e vanes ea eee | epee saloretoalcn Sane crens ej>eeem esta} Somin 7 ote OF$ {Sproo g |--,oroR aod AQUEND Fe UT pu ‘MoT AA “Zz 
‘oroe rod sp100 g ‘89 |--- 777-7 AP LOOT TSO Ave |e ey een ia SO To) pan Saesca so sie Sains sins CEB. PES a epee ES : sox | ,8d0.10 of} 09 porpdde ormuvur opqrys su A, “PZ 
SSOTOULRe leo ss oe HOUVUL NL ONO Nese ee sSolour g 07.9 |--------- OMe lees giao sero rino SOT OUn ET ONT aleas a: ae §8J00d OYJ TOOMJOq OOTRYSICT "EZ 
NOOT Guana Be ei SOT OES) [ali yn siar sis BAQOUL een? SMe ROTTOM Nia | ote ee oe SoTOUr 0g |"---* oe a { 8MOI OT} WOOMJOG OOURYSTC, °Z% 
Feats ek ee ee et Be Tesltee ig les eens ie ayn. 2S SSRIS BOR ASC sei 5 - Tappa ale same e are cates CHSIER ok ee ee 3 , suryueyd JO ISOD "1% 
“IOAOS POOS S,JUGGIUG |" - = =~ ace chai Sc isiaiiar nai: giear | See SS mareia)ss.laisiel='s UVa | eee IoyMOTY yUAGIVG |--- ~~ 77-7 iT1p 1o puvy Aq—jo poqQoW 0z 
SC CANS Dies [neg ricinaiai a ioe TB TATS [ee eet asain eh TRAGIV: (eos se es = BET CLAM esate oes aaa CC ANB TAI aes nie ee ae joyep ‘SuLyURl_ “GT 
‘Ours JO 4800 pure ‘LOS oy 
"eg Soap ‘SuTMOoLIVyy |*"-** ae f-oo ‘Surmorrep |----"" "7" a aa cecal (rie el ln Se an Pagel aes gf {oa ‘Surmoaivy | Jo worywavdord Jo suorye1edo 10430 OJON “RT 
See ee es ee bares aie mie ia\y mn sahln stole eels ais niet tee ett ween eee jomes jo qydoq Bn 
SO as Sane SScONM eros vera sce tea é eee ONT eae=se= selec lote sisicom ONG Ge a ee ONE poses jpoAopdme Surmord [rosqns sea, “OT 
"ot etme wee ewe eee e$ ween eee ewe we wee ae we eee ce T$ settee et ee ewes wee w eee ee eee Rea saces as Fe.0. 60 a: S85 Bias Sian ,oTIwVs JO SOD MF 
“‘soTOUT ZT |--" "7°77 Sanne SOU OUTER er ns ee ee SOU OUN esa sis see sinister SOUSUMAL a cee ie nts Doe 3 eiatiet RSS nasil ee ee jours Jo ydoq "FT 
‘2g key |-77 7" Fo er es 18S by | OIC Rinmie sisi UAB ITT |mimiacelain!s sisi oKe/nin/sFofeloi RENE | atest le ete Sa I ce ei Tal a aaa a jSurmold pwooos Jo owl], “gt 
Gay | PSO S SE SOO ai has Oe sists Sinineisinisitias Seis epi iro pital ers baie ise iee (el he | a ad i tt hl shall ee orale gee ata jor0B rod oMIeS JO 4SOD ‘ZT 
(SOTO UR S| P= > caer away B28 (9.160) 00°) (ieee ten aN AISLE RODS 1 keene aR A ee ROUOMIay pee sae oreo soyour (7h ao See Se ae ana wpe caw) ANE) ywydoq Si 
"gust ‘or Avy |----~ pcisininaecisi str TANOVOO) |e a gesp Ss (sea i tel CARR Sat Gen Toll valleaeeo ido Ske DIENT eae as ee ee i jSurmord ysiy Jo oury, “OT 
OM eae ake ee 111g jul leah eee eli ies are --go0jujod puv sosuqqeg |---""" 77" sooyejod Ayaegp |*"--~* jaevoX snoraoid pury oures uo dorp “6 
Roh OY shh el | To a soroe ¢ AyjIvoNt |°-" 77-7 ==e5h-O70BNTt ese acm ao ROTOR Ps Aygoexo 0108 T [7-7-7777 = jsjooq ivons ur poyurld vory “8 
*OdOTS TRIM NT | ~- eso tena TERUG Noles ste wires TEIUGE NT Pes > o-- "=i pismers TEMG GN aliess ech ee ee yernge yy |-->~ gTeLOy yaw 1 [eIngeuU osvULEAp OY ST *L 
Sih), gl ORTON R SLI. Co (3102) (0 Fl aaa aaa acca eSene (Ol OO ge i E),e- 4 ibe ies Ae Hs | ce sce 5 Sano jpourearp TOM IT ST “9 
j UILOT 10 
SUTBON | po eee os WBOT ARTO! |e sa tavoy, Apueg |----"""" Bree SRS oe paces ninine milena Ja wvoT | ‘eqvis ‘Avjo ‘ouojsomny ‘pues [los amoX 8T “¢ 
SEC Cig) | PCOS: AAC he | eae eee OMI THRE Clq) ROMEO RSE OR ROR TEI BUTTON pean soe MNIpePL |*> § PULLAOT IO puvjdn ‘ploy Fo woWVoOT “F 
*ejme0 08 |°°-""" °°" nissan moele SUT etal tssiie cio = a one 7 ESE sine oS ol ee Ward} COORD ORGEE: Seelam a ORZO |S Soest he esas eae ee jOUres JO SOD'DE 
(eR NUMOM Gee eas ann ai otis spunod 6 |----"-*"" se -'2 = SO UnROO Ng ene eons" SOUNOG Ty lates SS spunod pf |"-""""~ ae aa jorov rod umos Aqryuenty “g 
‘0 reSng yoog ourvy, |--~ 00 aeSng yoog oureyy |-~* 09 rvsng yoog ourepy |---""- ~~ cissisiais'= UWBULIEX) |--" OF Avdng yoog ouTeyy |--~" ~~ a a oo eae ae joules Jo 9DINOG *Z 
WBIGETIS CFIA |"-"** Jood Twsne UvOLIOy [-"-*7 "TT oo OR =1eag tes tg)" =s- "er ccis'sir= SS Sa pal era AS woreceeeccs "| UAOS poos JO Pury T 
c v £ z t Pa ooasceeueeosenns sens AITO TOTO UK N, 


See ee eee ee eS Ee ee — ———eeeEeeee———E—E——eeeeee 


‘SLLASOHOVSSVA FHNLING LAAI-AVONS AO NOLLIGNOD 


i=) 


CULTURE OF THE SUGAR BEET. 


a eS sSfoysnq ‘se03xj0d JO *9 
eee ne a gsjoqsuq ‘W109 IO “q 


WOO G Te eee eel oo ae SOR Oe I SPs" <° STOR Og ee ees ep oA LOD Cy [iM ee ete nn eee RONG Foot ae ee eet oO £8j300q JO "D 


:9108 10d prork oseI0A Wy 
SEIS OOS SEE IIRC aie eee eae bea cisaia- “-"**""* sg909R30d JO ‘9 
ee Ce es 4109 JO x] 
pc csr Gt leer eae ee OGTR ee ae ny ee §390q JO "D 


:erov red sdoro jo on[vA 
Fhe eo “s="""" 5890}R]30d JO *? 


"775" W109 JO °@ 
"7777 48990q JO"? 


:o108 od e1ng{Nd Jo 4S80D 


i OC ie aE I 2S ah SI hs jSdor0 Jo uor}ey01 NOL UT S}o0q JO 9DRIg 
40108 
carte eee eee n eee e eee eee eeele nee ee ceneeee Big nnsbieeioniic | ain inisisinis =leleisicloi“\o.=i=/=)-i=\wiaisi= ie olainieic nin aleime's)aiarwie © » a\a's\n ain||=n'win siviewieis's'univia'uiots me ---=*| god ppord pu 02718 OSTIOAT ITO} SI IVT AA 
*sm0} GT ‘spunod F |---su0y0z ‘spunod # 10 ¢ |------ 80} 9z |j 8J00q anod Ur avSns Jo ose} MOoA0d yey 
Senrccn nee c ens ene wee concn ae cw crete nn ccineenecereslanecancncnc ene cecenew arcs (sown ssecenesssccccns BEA IS Ea = jproy 10d Avp rod AqyUen 
Ree pee ora ee ass | im hs ene wlan a nimsninieicial seen rise eeailae we | -'-.-/eia gee a ann) Nom STR OR  BIT Ase O;]; 
Bese alae Soc. sagen Son ee pinir oma) wo aI) =/s Ses aia | oo ice inne sn ie a TTT OI NOTA 
pe anamnaee= = <i Someones sme enerwinernesaccaseeniacna|saencncccunccuccenncacnens|asiscsececcssccesccels Sa aeee|en n= s ann ccccencncene scecnae joures Jo 4800 
Sel (= (sonics eine wm minlcisamie|veie wo ele «\z/o Fiche 2h} SII OPIS A 199 {Surarosead Jo opoyl 
4 1oppoy W109 Io Avy WQTM 
cee sceae enw cesinwecene Deed (i tte) SSeS Cnn inn en ans poredmoo sv onpva Surpooy poyeurrjssy 
Sei CMR S Ee Gees es ca ceas|ce cess ee aw een e aa sseassseclswecewndemeacs ces acs caweas|sosccceceassas sseeceswwcas| cee ncesisoue “"""-; ULIVT TO poLOATTOp JSON 
ter tte tess cence ree cence elaneceer acts e neem meee nesen ela ceemennncnen ence cen nennnlece seen ccencncancnns Saloon pec ss---"5 Lroqowy 04}. 4 dqnd jo cog 
iets eee Sis nisih nic ='shninie rinin||[nimicin.= ninin)bisinicie w\ain.0)s/a.n a)s\aisin!si|sein/ainiminininiwinimcinn mise el eieuin'siel|ve = neces eles are eelewsnesinens| sro asic decinaasce amie j pourezqo Mog ‘ding 
eaters SWesscottasce- sosso4| Sees Ses owini = \e/sieime sits b teieie)| nice sa = ROTI OIO NT oo LEB at TOM BON) 
SIE OE= Sc) SORTS ISO CCIE faa wree eee cwesler cere ceeees ses eos 4 GOT MOT: 
sin aisjela sath orniainiejainiwistaie on Ses Coenen Sinn | w= Sree ,S8oT000.19 UL poArosord szooq ory 
"ag |-----° tote tee en ene eeee og Bis GN | sie hee lnimini =item oje'n i 'ereinimnre CT ii ae NY A ig rfl eit 48}00q Jo U0} Jod poatooor 9OLIG 
m0} Jod oG'T$ |------- “*m109 red 89190 GZ |---- "> --"----- ONOU ROC pat |p cle ates melt ea ie Eel MO] COC STU G)p ae gost rc oe ea jSuprearlop JO 4S0Ky 
; j Arojory 
*peorlred WoIy SOTTO F |*--- ~~~ -“peoayrer og oprum $ |-------- SIR ei nisin~ si GURL 7 el ROG SC GRE i Tei Ds =S Ofte oe jodop woay oper $f | 10 ‘Fav ‘moryeys UOT Coro Jo gouLySTC, 
"Tp [ooo teteeee --"g9m90 Gy |t-7 otter 8909 0G |--- on erect nce nee eee St teers ia eet SIU CORO naa sawee cn Sse “ ** §8}001 JO 00} 10g 
"OG'ZI$ [oor tt crt “-Q1@ |r---os sot teee eee ee neee 1) Cl allt Seieees ola = elev le ete nein ete Oz$ |-"- ~~" -goa0v 1z9d Surysoarvy JO 4800 [BIO,T, 
"B01 Z [o-- wrt serene ccceee ett eee ee ene it Ce oo coret|eccenceeeenenn-----97108 € |; Aep rod 1910qvz qove fq poddoy AyryUeN 
. § OFT WFLA LO purey 
CPHTOIG Geeememranmie stn) 9 OFTEN ("ene e ae S28 SS OXF a eee aoe arr s| pero ~~ ===" "==" Grins | Aq) {600} 10! SOAGRT SUTAOUIGL JO) OPOIT: 


CULTURE OF THE SUGAR. BEET. 


264 


oe oases. Cae Pere OReneE OR (SSOP [EO OE (emeeniger inane tn puvg | 9 18 

OB AIT |Othaar | G8 |) ets“ Ur oun | sneer op--""|} 008 |S | 8 Aq BT |*-*~ se0quqod ‘a109 | 6 Ee ee» op’ --"| +E | 08 

‘uoz sod g$ FV | 09 06 | 00 OZT | 0B |--"7-- eo rOLooe Er san c@ Avy |-">~- PR PR ts Uc ee 800g |--- "7: GE. . pesscreperse: ---mvotT | OL | 6c 
‘aa 00 0g | OF irrttr7tr77) Ame |-r-77hepe Jo yeu |---"-"|-**-| g Aq og |°"* sews ‘sooqejog |------| OT _|------|"--- Seq ‘pueg | ot | 8z 

ter Ga) ae ee ues et cee le OL cin Ag Op |". LSMBOG GAOL) ERS - 9s)" 7->-|" es en lene | Je 

Woe uu de | hs OL oun ST 04 of Avy | 000 |-"--"" B.A Fee co 80098900 | OT | 6 = |-----° ‘~7> Avyo “pues | cr | 9% 

"u0} dod g$ YW |" 7-" 7 (1004) ea a ani eer ae ts See Rete L Avy |-*-7-- g Beye 2°" aa ier ve BION T-T| Bs _|e se" “7 uvoy pug | OT | gz 
apres | OG "Sh nos" Reanie~ 0% 07 OT Avyy |--=-"" OL | at Aq ST |--- Seoqugod ‘suvag: |------)-*-27-[---2eJerrrree Op’-~"| I-01] 

08 TL | 0009 | et [7777 Ree, Gee) ee dog | 9 ME Tf) i Neale 8Y8O |------ 1d Neier Bal ureoy ABI |-77""* &@ 

(Hie METAL Lire fi mgs fc Sg ail le aaa 0g Avy |---*-° 9 Sy osinten se ee re i 5 aa baal hd a ss 33 weet | FI | 2 

og 99° | 0006 | st |"--"-""" stig fm iat 9 Avy [-----° 9 g Agr og. reese eBags |e 1) i ha elas Tros AvtQ | FL | TZ 

8909 

00 82E | 00 08 | 9T Se on LOU OT ee et Ae |------ 8-L | 8 44 ¥% | -eqod ‘ut00 qoomg |p | BE |---- "77 WeoT pueg | oT | 02 

OF 6L | 00 09 | SE Pet cake 1155 hehe aaa oh or Avy | 008 | 8 8 Aq GB [7777 sye0 ‘Aopeg |------ 1 Vaetiat isos "77 MIBOT HOV | SI | GT 

Co Fah el al 2 bag ngs Agee) bea ot AUT | OOF | 4 (0) a a aceite BSBIQ) |------ eed ees er er wmvol Avi) | ZI-01| 81 

ST #9 | 00 08 | 02 o@ Sey |--7 7-7-7" ot Avy |-""--- 8 g Aq GT |"-~* W109 ‘sooqej0g |------ Qe a] eaests ARS wis op") 2-9 | LE 

Te LS TRIGI LOLS IT 95 aaa a a es bee hc T oun |.008 | 8 gif BL. |"--"""" 8}00q “WIOD | FT | PE fee "7 tavoT Apueg | 9 91 
“BOYSE-POOMBTOITELh | OG 44 | 00 09 | ZI Oa GENET, [Sr s2 elas st Av | 002 | ¢ Tage 14 ea cic BSUID | 1 PNT | ialp al igt wT poy |-"---* cT 
OGV28'|00-08- | "2b op scenes ===" Vt Cl eel ah os Sp 008 | * BeAdite| oe? YEO |----* les |Seawe pee wmvor Aut) | st | 

CUEING Eg SIEG Ih Soa (0RC ig CL) aa ila elle beet o@ Avy |---**- g BE SORG oe ) Ones Oe oo. eee wo AToavry | or | ST 
“MOMMFOOL | Sg 9It | 00 0L | FE |*7777 oUNL JO 98VT |“ =-" og AeW | oss | OT | GE AG HG [ooo op-"*| 8 bys cg OS EaI era AvID | 8 ar 

0€ #8 | 000L | FL |---- TAME ‘os ounL |-oT oun og gg Avy |------ g Se Ad. Ge, | oo eS WI0N | 9 rae tae ol fage Ok wmeor AID | PL | IT 

08 29 | 00 00L | 02 |*°-""-"---" eee en ~ a See ONS. | 0Ge | Mihaddg | 2s Op | bee (Gis tee teral eae ATPaPID | FT | OL 

“LOJUOO ULOTF FOOFT | OB Q fr |r (fd lel ESP agee ot Avy |------ 9 AEG ial ME SR ea OpsesG|sss-=" foytee | eeoo| eye INO) || See NG 
oe) OO. ORY. | One le ea 111 28 aad el er Ae | oog | 8 SAN ees. ay 8009U}0d | gE [77-7 ena agit ~~ wmeoyT | or | 8 

ess oink BSS LS eg cle LA OU ai ica a ela Gn | i Je" eba = TE [r-7777|17 7: Seto ‘pues | cr | 2 

eeren 00 02. 1 WE eve T oun |----- "gt oyor Lem | 008 | OL | ot Aq 08 |----7-* 77-7 WIOD |----"" ea (lela spate 5 ‘eae i a 

eeepeteas= | in ymoesmier = £ poeien ces = oer OULTE (2 Rete eecer OM ACTIN, ee ROT g Aq f% |---" "°° 7" B00FBIOg |------ SL iain (eis oar a eae | eT Ci) 

feomo pe Mord AOL ane eon at: |e) sas eee oo eo oye NG We S208 op seer on Agraz:| == *- suvoq ‘WI0D |------ 6. frase yee wmvoy | FL | F 
CHOSE. \00.92, | SU, [ter sreers >: SEAN et eae | | OG. | O-aee | 8JO1IVO ‘S}oag | Z @, 22/25 5235 eee Ope = sites e 

Geeoe.| 00.00 | PE rt ott Oe ae ar ee ae orAeW | 00g | ¢ bl ae ea WIOD |-*-->- eel prear” “7 weor Apurg | #T |Z 

G2 OL$ | 00 08$ | OT f---- ged 2.1 aaa 9T 97 or Av | 00g | 2 BRAUN Coc. cn cgrn PESTON | WED |S. |" ee Apueg | er | 1 

"SUuoL "8QT |spLop | “sayouyt “Your \youy |-your 
mM mM mM 

e| =| & ee gee: ei ee = | 2 
E a | & E =A FA taal N= E 5 

2 So L—] eg. BS = om i) e ) 

‘eyreUr gf) 8" | 3 “aU ‘uyyueyd yo out, al a dozo snozsox E 119% & | 9 
ICU iS ? $3 8 -00 4819 JO CUNT, uyueld J TL E B 2 ° O10 SNOTACIG Baad Jo JopowIBy | o . 
° : @ S ¥ at i ® =] 

i Mae pols aie 8 Sea PN 

ot 2 S: = Si 

S # = 2 ‘Surmold youydoq 4 
“ONIVIN 


‘648T NI GHUNIVLAO SLTASAY AHL ANV GNVTIONG MAN NI LAAT AVONS AHL AO AUNALINI AO SNOILIGNOO JO DWASAA 


“a GHTLAV GL 


od 
od 
103 10d of 


265 


0J¥] 00} poyuLyr 


*‘pourvip-19puy, 


*970[U109 40 NT 


‘90M0 ynq poMolT 


CULTURE OF THE SUGAR BEET. 


‘Suraold £q pourerq, 
‘104 10d 9$ Vv 


“puel MONT 


“900 YN POAMO[ 


9910 YN Pool 


0€ OL 
OF SOT 
0g 60T 
00 82 
08 bL 
08 99 
¢9 tb 
GO O9T 
OF OL 
0G OL 
08 LE 
GO 06 
OT 09 
08 09 
ST 6IT 
OL #S 
09 9L 
OF OTT 
OF 6S 
OF 69 
OL OTT 
GG 66 
09 £6 
OL OF 
06 GPL 
02 $8 
0S $F 
00 GL 
00 SP 
OP 89 
08 86 
GG 6P 
GL 86 
89 T9 


00 96 
00 80T 
00 06 
00 09 
00 0S 
00 0S 
00 0€ 


00 GL 


GT 


Sis -----gp oung j-------**" “eT AV | OOT | 8 srreresss oBBqgBO 8 
ere 0@ IO cy oun |--""------"* Tomur | Osh | OF Seca orig | en sed 
st ABW | OSTx | &T See 
9¢ Av | 008 | F “a109 
oT oung og Av | 002 | F 8 ur100 ‘sdoxy 
ae ea UC Tea are a aE RMA 
ata sreisieelelate QZ OUMp|-- a> 5) 5-51 0S“ OIt 0000). | a alao Cee pal Dept 
ohare Gy OU a oe 2 AV or | 8 poabeed 
See ae g oung |--"-7-* oT 09 2 Avy 9 g A W109 
ee ee of eunr “at AVAL or | 8 Adgg |77°7"" sreqummony) 
seecee Ley JO 48v'T x ricer (Se AO Gen oo eon m.10) 
seins eaeeamenmeinn eine ZL g Aq et |-*-""*"7 7 s009RjI0g 
ak de “-"-0T oune 0cz | 9 yr oa hacen gn ees 
OT eung 8 Se MEN) 
----97 oun 9 ee SSBID) 
Sos eAT mu? 8 800}8}0q 
-"T oun 8 M10) | OL 
-----"g oun sseis ‘UI0N | ZT 
PE Set i) 0 dia ae or A Se Lc IR ate WeASUTO IR 
(it2).4 0 el ie neha 6 pus g AvTT 9 ~~" 800}0}0q, 
act} Hake 109 0 (0 aaa ee aL Avi 8 tree: 7) an 
cs oung |*-----*"""-" gr Avia | 008 | 8 g Aq 0g *-s3o0q IvsNg |-"""*" 
kd 0 aaa qt Aem |-"**- ‘edg |Home ee oh) el 
QR OD OCCT. i alae kelali pe Av |-----"1 9 fees rad ae ali ACH 
mes eeecee og Meme |oo-- oon Ava |-7--*| ar g Aq og "== soozeqod TION | 9 
“*"*" Og 02. QT OMNG |-""--" 0s 03 02 AvTW | 009 | 9 or Aq 0g |*-"* W109 ‘s00}t}0q | 6 
place chelsea a et dvym | 002 | € g Aq pr sdyumy ‘w100}00mg | go 
eae eee SOM cn => Oe NaN OOP oles 8 SJOLIVI ‘S}OOg |" ""*” 
eee pe te eg g oun |--""""---"" "GE ABI | 002 | F 8 <apiee Seee res AO) 
Rech eae or oung |----*-----" "pg AVW | 00Z | OF | 8 oo; OPED ro 
ae “****@T oun |---"""---~- gt ACW | 000 ‘T} 9 8 saleable 
SPER SA 2 aaa sr AvP | 009 | + Ue alae 4 ee a4 
““Tasnsny T Ame jorono rr 7! qt Avi | 008 |-7---" Ie) alata 
SOE AiG Ge OMe eee 00g | 3 CUE ee aoe 
ot Avy | "7-7" 8 
oun Jo OTPPHN |°"""*" ye alana ee!) 
2 ea weal 7 Ome | oo == sg “-"== §9098)0q 
ot Avy |-77""° 8 "7" PURT Pos 
as taal MURA TO Eo ot Avy Toizae'e| | eatbes “8399q "D°A 
sists Saee== QUAN so Ge ee ee “TLLOD YOOMS 
‘ibaa oun jo ysBVT |---” Avy JOURO Sal Pee ces ole ew 
ae ss"? OT AON ("2 7-" "=~ - Gere ye 
wneee et ew neee DEP Se weet eee 0% AVITAL sae ee 
cmiabeieate Bk op'-7-|------Sepy Josey | oor |s | 9 44 92 [77-77-77 > Soe 
ees aia A! Cael ree es cares | delete § AG gon a) 
ee ee 6 oung |----------" TZ AVI | OOF | 9 g Aq 7% |--~777*- 7" 8007RI0d | F 
pone oS A Se | Ee aia BU OS ee ae op 
; “-"9T ounL |-~ “=~ gp og [5 ="") Om, (8 Agog, |" "°° OD 
; - o@ Ae |" --- or Ave | oom [ot | 9 4066 | suvog |-"-""" 
rN EEE ICH M2) 19a paso Aes Re - 0g Aly [oo°7 7" Suche By vet hy Fc (sada sdiainy, 8 


‘soyse jo spoqsng » 


oo nes mot vO | 1 
94yeIS | 3 
“ULBOT PUB PURY | GT 
~* Trosqus AvTO | OT 
--Joavis ‘pueg | FT 
=ainaselan op’*""| #T 
ici urvoy AviO | L 
“mvoT ATTOABID | L 
OB are 
\) ene a 8 
---ureot Apurg | FT 
“*--surBot AviD) | PT 
--- uot Apuvg | 7 
ca Saas wuvory | OT 
WOT OBIS OULT | ZI 
eS mot AvTO | 9 
ae Sere Ope) s|auL 
seereeess opeets| BT 
Deo re weoy | 2 


Asia W1voT 
-tista fea [armel eons op: "| 9 
--- uavoy Apug | IT 
| (heigl opy-"| Lb 
BOGS mo] ATO | OL 
-uavoyT ATTOAVI | OT 
mvoy AyeTg | 8 
25ers op:-="| OT 
oe ees WBoy AVIO | L 
wie I a at Avro | #1 
ad mvoT | tI 
pues ‘ABO | OL 
--* UWIBOT OL04g | FI 
tereese ops | g 


~-rgerss* £019, | HT 
urvoy ATIOARI | FT 
py Receer ee UIGON| 
-- urvoy Aavoy | ZI 
---uvoy Apurg | 4 
ans wvoT ARO | FT 
mvory Aypoavry | OL 
Woes uvor Avpo FL 
“** WnVOT 4q5PT [FS 
Salt aam eae op'-""| OL 
ae 5 Opa ALOE 
Z| (Mek wvoT | FL 
ee urvoy AvtD |Z 
Fee sicie Ree uvoT | 8 


CULTURE OF THE SUGAR BEET. 


266 


02 SL | 00 99 
OF LL -| 00 SL 
“moy 
aad 9$ ‘10yS9v[d pue 

‘says ‘omoq punory | ¢¢ GIT | 00 ZOT 
08 €8 | 00 09 

09 64 | 00 $9 

m0} sod 9¢ | 08 EL | 00 ZL 
Parsee? 00 0¢ 

G9 OLT | 00 <8 
0L TF | 00 00T 

ZL PIT | Sh SIT | 

00 ZT | 00 00T 
aocesm's 00 &6T 

0s e¢ | 00 09 

0¢ OTT | 00 09 

OT gS | 00 SF 

teieees 00 0¢ 

nop igs 00 09 

OF TL | 00 09 

03 6L | 00 06 

0¢ €L | 00 02 

GZ ge | 00 0¢ 

08 Le | 00 02 

S¢ 08 | 00 08 

OT #9 | 00 OL 

00 6S | 00 OL 

Ameer 00 08 

0g 09 | 00 0S 

06 #G | 00 &8 

09 T6 | 00 S6 

02 06$ | 00 08 
renee: 00 o8¢ 

pee 

ge | 28 

*‘SYIVULOY S aoe) 

g | Bs 

4a 2 

[ma a 

= & 


€T 
ct 


‘9108 rod plorz 


SESS pe oun 


pesici2= Avy JO sey 
BREE IRR EC oun 


“Sut 
-0oY] 481 JO OUI, 


“puTyuRTd Jo ouILy, 


coe 9 
00S | OT 
sates 8 
008 |9 
Costas 8 
Pee, 8 
00r | ¢ 
nee. 
OgSkeS ST 
000 ‘T| 8 
002 =| 02 
BUG L 
ose | 9 
ae 7 
ee OL 
(sThkae eis 
as 9 
Eas i} 
nee Or 
OGG earns 
OOS? [Seis 
gaa 8 
008 | OL 
09g | 9T 
Cue gee 
eee 8 
00m | F 
008 | 8 
Pm Or 
0¢ a7 
“8QT |spL0p 
E | ¢ 
= B 
i) [23 
E | Be 
B ° 
BE | GS, 
E a 
° ©. 
co 
> 


"S001 JO WOT}eIedeg 


Eeataeee suvoq ‘W107 
sees ences 890780 qT 


blade Oil SS TION 
Se ee 8909R}0q 
T1109 Y99MG 
eieselsele meres W109 
---- g90qejzod ‘110,) 
sumveq ‘W109 
oe ee eee W109 
--sjorred ‘8909R}0q 
BRE Cage: 109 


pica =terstains $90}8}0q 
syoog 
---- sooyeqjod ‘m109 
SJacsteaceoree 110/) 


fh aoe gp ate SS “10f) 


sjo0g 
CI Ci 8909%10q 
ge ene hepa oie Aopreg, 
W109 


‘doro snoroig 


6 L 
dB | 
Oe or 
ace OL 
il ie spr 
oe ae bs 
aw. a Nees 
Or lee 8 

dere see 8 
Geese or-8 |7777" 
gI-0t)77-"* 9 

io Meee 
ree alee 
gies 9 
Org see ee 
Bre leon 
pee BL alls 
ite 1 Eee 
tes |00- eS 
prscns oT-8 |777"> 
eee peas 8 
Sete ‘gece 
ey ae Pe 
fieciaaes: 9 
gee 8 
Lies leas 
Preten = 
acts ee Es ee 
Peale ace 9 
Lq0g\"77-"° 8 
L708 ge oe 
“YOUT | “YOUy| “Yyouy 
wn n by 
e | | B 

B | E 

B | 

E 

° | omy gsaq 
‘surmoyd Jo qydoq 


*ponurymop—ANT VIL 


--- wavol AeTO | 9 
7 eee a aa 
-~--urvoy AvIO | FT 
Rage weoyT | 71 
"777 pUBl UsTH | 8 
Se uvoy | FE 
-- uvoy Apueg | ZT 
cine area meoy | L 
--- Keto Aygaegq | 2 
“AvpO paw purg | OT 
imino UIBoT poy | OT 
aera eth. eID | FL 
ee weOT | OT 
Tee ~ AToaeTy | 9 
Ayeacais ‘Arq | g 
pocicise= tn wuoy |"----" 
“= -uaeoy AVI | OT 
Avjo puv oury | 2 
---ureoy AMO | 9 
einieelintng WIvoT | G 
pues puv AviO | OT 
eae ORFs PEL 
Migs = uvoT | F1 
~* UWIeOT HOVTA | 86 
Sperry wvoT | cL 
---tavo, Apurs | 4 
--- 9uoysouurT | OT 
UIvOT PUBS | GT 
Bp gan see wvoyT | 8 
piinieie mot AvTO | 9 
“Avo puw pug | OT 
a] 
r=) 
| 
=| 
a 
° 
‘Tros Fh 
jo zojovreyo 8 
& 
@Q 
Dm 
S) 
4 
2 


€IL 
rau 


*£1YM9 JO 1OQUIN}T | 


‘ponutyuog—o ‘GNVTONA MAN NI LOAP-AVONOS AHL IO AWALTNAO AO SNOILIGNOO woO AWASTA 


“toy 10d gg 


267 


9}0[dU100 40 NT 
m0} 10d of 


"m04 
rod o$ § puvy Sur[oxy 


*IOATI WO [BAIOJUT 


‘pur, duvag 


CULTURE OF THE SUGAR BEET. 


00 LP 
08 19 
08 LP 
OL &P 


m0} 10d gf | 08 $8 


09 6 
09 8L 
€S PL 
06 9g 


0S 19 
BI 9g 
00 29 
02 9 
OF £9 
09 29 


00 Sb | 6 

00 ZL | SL 
00 ¢6 | 6I 
00 63 | 9 

00 09 | 2 
00 G9 | &T 
00 08 | ¢ 

00 0G | OT 
00 08 | 9T 
00 0F | 8 

00 Z8T | 2 
00 0g | 9 

00 08 | 9T 
00 09 | OT 
00 0g | 9 

00 GL | ST 
00 SL | ST 
00 09 | 2 
00 08 | 9T 
00 69 | &T 
00 GL | OT 
000% | F 

00 Sh | 6 

00 08 | 9T 
00 00T | 02 
00 09 =| &L 
00 09 =| 8 
00 OF |8 

00 00T } 0% 
00 OF | 8 

00 69 | &T 
00 09 =| 2 
0S 29 |FZL 
00 0S | OT 
00 0G | OT 
00 SL | ST 
00 GL | ST 
00 08 | 9T 
00 8h 18 

00 06 | 8T 
00 08 | 9T 
00 OL | PT 
0002 «| 

00 00T |_02% 
0g 49 |¥8T 
00 09 | 2 
00 08 | 9T 
00 08 | 9T 
00 SL | ST 
00 08 | 9T 


trereteeeess Tr onmp 
g oun 
Seay OT 10 GT oung 


OT oung 
9T oun 


er er °4 Av 
Ea) 


{ Avy 


OT 10 Gt Avy 


settee] g 
Rete it Fa 
OOF | 8 
OOF mi 


gt ouns 
So ae ae oT oun 
Breas ene eaioee eke>| iw tsacvaweater eet tee aE ig 
Rieetonbeeeest 1 el fale saree g AvW | 009 | BI 
ot Avy j"*"** 8 
gt Avw | 008 |-**" 
ge Avy |-*"*"") 9 
gt Avy | 008 | 9 
Lt Av | 002 | 8 
LG AVI | 008 | 6 
“77 Te AoE |- "77" 08 
tlt ie ad ct oung ss — ABT |-7"-7"] 9 
Sst oun JO 48v'T 3 Avy |-**"""| OT 
pest eters 1g oun &e AVN | 09% | 9 
See er Ame 
Ho 6T oun 
ackioce ‘rT Toume [s-s*"""-** gt ABT | 00F | ST 
ec etenes ss gT oune 7 
etaies die ik 0Z oun e+ a 
eesre pat. tens, Or 
Epi T oun 8 
+r ea ge ee ee oe eee OMB | 
"7p oune or 
Sy cea ae Z 
j Seca a la og ounr : 
ters 1z oun 9 
Sb -astekent eee ‘25 apatites SI 
vee weetees Qpenne|eeeeseeeesens 9 
alien ee ow Sone op. 9 
ee ce ON T oun 9 
tree ect gz oun: |-==---="""> og AUT 8 
wee eee T ounp TH, Y28 ‘gt Av ee oe 
J xthiiee “779% AUT | ¢ Av ‘| 9 
: ~*| OT 
: “*| E 
L 
g 


rOtTODDDDODODOBDY 


8909BIOT | 6 
“""TI0KF) | 


s00}RI0q | 9 
i AVTT =<. 


TLI09 JOOMG 
Bo odeqqey | 8 
ape |aeesee 


~~ so0qnyod ‘syoogr | 9 
Boe meses so0jnyod 


“+: op'='| 9 
== googngod ‘1109 


“*-s90}tq0gT | 8 
SAEED ED eos W109 
-*--ggvis ‘8009RI0 qT 
cass CS ee Se 890FBIOT 


1109 
EEE m109 UvIpUy 
SMOTU() 
sry 2sceee: 8009R}07 


Rita assiadedata 2 aioe W109 | 9 


---g009BI0g | 9 
s}90q ‘10D 

"""MI0f) | g 
NR 8009040 q 
---- gooqgeqod ‘a10¢ 


sooqujog | 9 


aT 109) 
ioe |e 
seresseeee-=-t109 | OT-G 


OT 


OT-6 |°** UrvoT OVI | L 


18  |--Apuns 'muo'y ) zy] 
“| ARTO puw puwg | 2 
9 *-- mrvolt Apusg | ZT 
im) pais cee wcoTy | FL 
tesa. ONG AvIO | FT 
8 ---urvoy Axo03y | OT 
seerestlis awn eeeee op" eco tL 
he wuno'T | OL 
MS iho a saiann gee OYTS | OT 
Siarre ~-- mvoy Aparg | Zt 
oe -°""° MIBOT POY | ZT 
ee elf Oia ATIOAVIN) | F 
Beier “""" UIBOT puRg | ZT 
1S anes | eee uot Avo | 8 
ees “-- UIBOT WOT | FT 
Sree “>> wavo, Apurg | ZT 
ne “= ops] BT 
et PO RS eor nile vl yan 
Sam ask umoy Apweg | Zr 
AC iG Ayoawayy | 2 
Se =" mmory | PL 
--Kepo AWYSIIS | OT 
+ 5. |Ss**sareonaa yn ene 
auieueal dans sama op-*"-| $T 
dandeisie| aes ahaa op---"| 8 
aitSpeell Sao < amine op--"*| OT 
maaew Si ina'e --="(UvOryT | PT 
ee THVOT SLOVTET Sg. 
(1) oem ts) I 
SS Ope ar 
weoT | PT 
9 [i227 wavoy AvIO | 8 
anidia.e «| daar eeene op: "-| $T 
Jane ain| etn seeees pret [sttee 
i ee ee -* TUvO'T 8 
Opt rr|sesee Avpo WS | PL 
qrmie’=\" | ian a a wiuo'T | PT 
8 pS aaah 0) «eines [hl 
aed tleseeeeees pee] BT 
a dah ““"* TIGOT puvg | 8 
lp Reamer esi 
L ~-- urvot Apuvg | OL 
8-L | oor puv purg | 2 
“UOT 
OT-8 |OVIq puv puvg | 
8  abelnare > OFTS | OT 
“=""""/="" UIBOT HOVI | OT 
eeSiew || ar € 59 eee ae 
“--=")-"- urvo, Apueg | 9 
g **-* urvoy ABO | ZT 


s9T 
69L 
TOL 
O9T 
6ST 
8oL 
LST 
OSL 
gcT 
PST 
est 
@ST 
TST 


OST 
6FL 
8PhL 
LPT 
OPT 
SPT 
PPL 
€PL 
GPL 
Tet 
OFT 
681 
881 
LET 
981 
S8T 
PEL 
£81 
GeT 
T&T 
ost 
621 
8eL 
Lol 
961 
S@L 
Pal 
£61 
Gol 
Ter 


i § 
6IT 
8It 
LIT 
9It 
SIT 
vit 


CULTURE OF THE SUGAR BEET. 


268 


_? 
ODMEP TAF OOWOD. FOL. \eeee ene ss SN eo BEBE Sac Treunp | 002 |--"-~ BAe) |i sss eee = sserg |9 |" 8  |---*"areoy AeTO | OL =| O6T 

Comp MOONO0L MOG [Sete tss: 22 1S OUP +2255 “-7°* eT AoW | OOF | > B Adel |= eo ates U10{) | 6 self etaeseea leigeres /OGS| NAG 681 

(HEC) GAH || PRES eetiae MOUNT cess se eae —Aey |-"-""° 8 Se NG USS oes oe IN 8 ae Ties Vesa PERE Pe “""""mIvoT | F 881 

CONGO IRCOMOD NGL alsrten ese 7. (SOU 2 ea p Avy |77 7 9 TACIT: pate 3s 2a ees ODezanipe eer Fee sles || carne AyPOAvIH | FL | L8T 

Gorey 00.88 [20 irate SET GOUMpH Ss sos SSNS COMB TNE eae nan lO Tas a ROTC LOGp eee = a er a u10{) | 9 fee (aes (eke uo, Apueg | #L | 98T 

mot aod gages | G0 64 | 00G8 | OT |77 QOUUE) Essa 2 2555 gt Avy | 00F | 8 ACER Ge lp seecuene PUCT PEM | aE | Cheuk cea urvoy AvIO | L SL 
*m0} cod 9$ | OL GZT | 00 8% |8 |"7-777° ogra [ROU f= < 29sec 6 Avy |--7 7 z SAKOIRgE ss = Sens so0qujog | 6 = | Sins Glau, Secon WoT | ZL P8r 
OTAIAEINOONOP SLI). - [n2oss2s See og oune |----------- gz Avy |-7- 7" 8 a AG |S dnc eae Nees jpegs REGEN PS urvol AvlO | €81 

Operas T00RGaia|| 0 =o \sr-seerse ss CUOUW P| *s= 2225-2 ez uyy | 008 | ot | OF 4d 08 |--" 77077" 2 7 OD se 3 (56s |e ae 8  |-- WoL Apueg | FT | 28ST 

Govoor \f99 Te SpE |222222s = Or eum |--- "<7" =--- Dremel Os \\eaky || Oe adie h:|exearesece ace Opec Ore esc ce Guean heae sea Apuvg | #1 | I8T 

Oprecr "OO Gg 08 |e i2 3s YUounig:|=2-=5"2="=- ez Avy | 008 [7-777 OMAGKY Zr errs sree oe OPsegs|FS-O= sh eele- eess lie +" mol yavq | FL | Ost 

G39S | 0009 | @~ 777777 Aeyy yonsay |=='9 "5s" iar ABT |-aos ts moe oT TaNGhrGh|na ss = os on Soe WIOD |-=">-" OL [rtttt {77 Wavoy Apues | er | GT 

“103 10d $$ | OF TGL | 0096 | Fe \r77TTT TT gg Aeyy |o---oo ooo ¢ kup | 00F | 9 TAA roel ines Sos sae fee foc -| (echt [eet en Apuvg | ~L | 821 
OGRE NOOLOUEN OG — |252e as CUSUMIpE Pass: Se¥es 3 62 Sein | 009 | 8 eG fe eRe sdiaimy, |--""" (egal eee es wuvo,Ayooy | or | LLL 

m0} Jod FH | 00 0L | 00 BE |S [77 Sy amivalrsos28s295 ST Ama et 9 SO 6 A a agi ek 2 ma ee cia Na wWvoT | ZI | 9LT 
COMIGEEINONROGRAINOLin [Sen cae ae toes are oak eee ee es nee 2 rlbeiacer meee oane |e 5 = 5257s eas amen sale = se Rie Taso? Poo oe eae ge GLI 
“UOATS OFBUIIISO ONT |*>- >>> >> (AUS (OC) GM hel halide Gea eee OCCU) =<=-=s= = —=iOUNie |e sonora se Cech ep la ssa Sart SSULE) Perms erste Osa s uvoy Avo | $1 FLT 
Oreos O0KO9 a (ecb. \aizse: Botts (uSUE |=95==- PE) Wc) Gi ba ce Oe ese nd0e, |? =sso* sess (nee ESS hemi Oh cies (oe “ss uvOTy | FL | SLT 
uo} ted 9$ | 09 TOT | 00 24 | 2k [777 (FAA Gt ia eI oes GT oun: |*====5| Sr BR TAQER Gun o> Pree aes OD en lemeae 01 ~--uIvol AvTO | &T SLT 
GZ 0S | 00 0F | 8 Bea es Cy gielenalfe | A Avy Jo ysevy |7777 7 P (y ANG iitd (pepe Spooq ‘suwog |------ (Rese ee eam | |e ieee POUCH aaa TAT 
103 zed 9¢ | 08 62 | 008 | LE [7777 TT” 0g oung |----------- or Avy | 002 | 8 ACOs |Ps2 2225s" se0twIem |g [57525 g |" wroy Apueg | $T | OAT 
CRE OV en KCOLOD ss Holian a2 sauee case pecs [7s tess pag Liat oor | 9 ObAO ya ese smog ‘WI0D | 9-G |---"~ G |'"""oUO\somLy | FT | GOT 
OSETODE NOOUOGIN etae c\sneeessnaes cy eung |------ sayy jogs | "777/06 8 S08 |S uLoy | 8 isheny testes Tales wo, Apuvg | pL | 891 
0€ GBT | 00 0OL | 0B [77777777777 TOMES ane sas == ot Sem | 009 | 9t | 8 AQ 8T 77°" Misaki, WI0Q | OT [7777 Bs ies Apuwg | #1 | LOT 
OoeeR 001g). nop | (tess 2tsss OPARW, | ss""*-=" ee qed .|=72--*|<8 g 4q oe |-""" eseqqeo ‘UI0D | ZL |" -" OLSRh Cet op" g 99T 
tees atte ca Bae a | he | OrsACrAp |F-"""5° woo werpuy | hj 9 |--- wo, Apug | cr | SOT 
Jo yuM000B TO 4oOF € | OS BSH | GL Ech EOL |---° 7-7" -" OB OUNE |------- ~--- og key | OOF | F g Aq 0g |--"--" SEVIS YSIVPL |----77|"7-- 7 @r | > UeoT AvIQ | HL | F9T 

*SUOT, ‘SQT \Sp1oQ| “sayouy *YouUy \youry | your 

ie < re b> 2) nD Mm} mM ty rm | tA 

e| & | 8 A | El eee | 2 aE 

Bl aae Bua ale: oe B | & e | 

“‘gYIVULO 8 a BF ® “Sur 3 d * ES ey} doz snoracig E TSP % | 9 
S +° E : ‘supuerd Jo omy, : I ¢ gel iee 

i) 3 g E B eoy 481 JO CUNT, 3 5 ce 2 © | -omn gern jo dojyovrvyD 2 g 

a SS) ; 5 a 3 s a 

ct © 4 

x = ; Sil oe ‘Suraod Jo yydoq a 
bar} oO far) by 
*ponur}aoO—aNT VIA 


‘ponurym0g9—oxy ‘GNVIONT MUN NI LAGG-YVNAS AHL AO AYNLTINO AO SNOLLIGNOO 40 AWASTA 


269 


CULTURE OF THE SUGAR BEET, 


OB Set Oeay ~ sgh lige se" "=" SOL SUR BS? <n 63 AVIV | 00F | 8 Qe SO gp ee ees Oe aR ~ Bide atl: ae ele os eae Be urBOrT 
O& TOT | 00 OOT | 0G |-7=*7 7777 SBCA ae, oe TAvW | 006 | OL | OL Aq LT [-*77-"-7 "= ““S UO) Ge 2)°"E° “= BS a sc urvoy Avi 
GArGG“|FO0F00K 0G. lass usa > == PCCM cco mes mes TL Avy | 00F | 8 Si AGNae: es eo ee eee L GE Blea oell oe urvoy Apueg 
peas OOROCR FEC aes eumennee a OROUN Cu oat aera ArT OOO) tes =|) 21 “so0jzeyod ‘asuqqey | 6 6 "Trot siss** ULBOT PUBG 
O€ SITS] 00 O8T$] 96 [~~ TE oumg fos ao Avy jo" 8 aI Aq 0@ |--~ saoqeqgod ATaegy |--*--- Cs SSS ae weo'T 
‘SLLASQHOVSSVW 
$b9b 10006 | SE |tt77tt77777° OEIC a el er Av | 008 | ¢ ot Aq er [7-77 sdruim ‘syoog | #L | FE fot urvot ket 
08 8004] OOROH: [s80> et see eases oT lee aaa er Ave | 008 | OF =| 8 Aq 0g Jr-r7 renee Ope 2 i le a ala UIvoy Apu 
OX 86 J |SO0R00 TF OCR: | ements sae eaeie etna cae ae or AvW | 002 | 8 9 4q.qB [8524 “*"° 10D | L ire [ae ae oe WLBO'T 
8:98 ~)OONORE OL. Ie a ae ae SCeUR( a: "a" *s"* Teun |--"--- 9 og Aq og |°7""* WI00 ‘sa0}uIOg |-*~-~* "a ala fe wavy Avy) 
0G 6L$ | 00 OS$ | OL fr---- 9 Sey [--------* or AUT | 008 |°-"* "8 RRR eo ares Be@eda| se =) 0 lo" " |" weol Apurg 


RAM HO 


ra OO SHAG 


‘“AUTHSHNVH MAN 


270 CULTURE OF THE SUGAR BEET. 


The facts given in the above table are well worthy of consideration by those inter- 
ested in this important subject. It must be remembered that in many cases no care- 
ful record was kept by the farmer, and the figures given are taken from memory}; but 
they are important for the determination of the value of the culture in the section for 
which they are made, and we therefore feel justified in offering the following observa- 
tions concerning them. 

With very few exceptions the character of the soil as regards natural physical con- 
dition was, for the crops reported, favorable to a good yield both as to quantity and 
quality, but there were, as may be seen by reference to the table, but few cases in 
which it received any preparation by plowing in the previous fall. 

It is true that here the prevailing crops in advance of the beets were plowed ones, 
which reduced the absolute necessity for fall plowing, and even for more than one 
plowing in spring, and we find that this was all that was given in a large number of 
cases. 

While the depth of plowing was not as great as is generally recommended by Euro- 
pean beet-growers, this may have been limited to a considerable extent by the thick- 
ness of the stratum of surface soil which long continued root culture would modify for 
good. Yet we find scarcely any mention of subsoil plowing, so well known to much 
more than repay the cost of its application, especially in the culture of root crops, 
that must take their nourishment through the medium of long-tap roots, and should 
therefore find no obstacle to their development. The chemical character of the soil 
was in all cases greatly stimulated by the application of natural and artificial ma- 
nures; but we see by comparison of the figures given in the table, and the results of 
French practices, showing the requirements of the average crop, that the quantities 
applied were extravagantly large, and were sufficient in many cases to have an in- 
jurious influence upon the crop. It appears that it would be of greater advantage to 
the grower to apply the stable manure to a previous crop—say corn or potatoes—and 
follow these crops by beets, with no application of stable manure, and with a limited 
application of artificial fertilizer consisting of— 

Five parts superphosphate of lime. 

Two parts nitrate of soda (Chili saltpeter). 

One part muriate of potash* (kainit). 

Two parts land plaster. 

Of this mixture applied in the row at time of planting 300 pounds per acre would 
be sufficient for the demands of the crop, if it followed corn, otherwise 500 pounds 
should be applied. 

Such a system of manuring would be quite as favorable to the beet crop, as to quan- 
tity, as that which appears to have been generally followed, and would be much bet- 
ter for the quality of the crop for sugar extraction. At the same time it would largely 
reduce the immediate cost of the beet crop and increase to a marked extent the value 
of the corn or potato crop. The large cost of the culture of the sugar beet in Maine 
as shown in the last column of the table would thus be reduced in many cases more 
than one-half, and the probability is strong that if thissystem be combined with other 
changes in the system followed last year, that we shall mention further on, the quan- 
tity of the crop would be even greater. If, however, it be the desire of the grower 
to make an application'of stable manure, it should be done in the fall, and the ma- 
nure should in all cases be thoroughly well rotted, and should be well plowed in. The 
quantity applied should not exceed five or six cords. 

Now as to planting and culture. The quantity of seed recommended and offered 
by the company was 14 pounds per acre, but we find that a large proportion of the 
growers made use of a much smaller quantity than this; many times less than one 
half, and while such practice was not always followed by unfortunate results, it may 
be said that it must be attended with great care on the part of the planter to avoid 
the existence of bare spots in the field. It is much better to be called upon to remove 


* Or of sulphate of potash. 
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extra plants than to replace wanting ones by transplanting, and while in careful 
hands no bad results will follow the use of the smaller quantity of seed yet it is more 
probable that the larger quantity recommended will give in all hands far better results. 
The distances between: the rows and roots adopted may in general be subject to 
improvement. The most successful culture in Europe has proven that with horse cult- 
ure the distance between the rows may be with advantage reduced to 18 inches, and 
in many cases 14 inches has been the distance adopted. The distance between the 
roots in the rows has also been reduced to about 7 inches. 

This increases the number of roots per acre to nearly double that which can be 
obtained with the separation indicated in the tables here given, and improves the 
quality of the root for sugar production. 

While the weight of each root will be smaller in such cases,* the ultimate quantity 
of the crop grown has in France been found to be from 50 to 100 per cent. greater 
than that obtained by wider separation of the roots. 

We may therefore confidently assert that if the separation of the roots in the crops 
of 1879 in Maine had been reduced to 18 by 7 inches, the profit from the crop would 
have been materially increased. 

That the failure of some of the crops must be referred entirely to the conditions of 
soil and culture, and not to the existing meteorological conditions is shown by the 
very favorable indications concerning the latter given in the following statement 
with which we have been favored by the Chief Signal Officer of the United States 
Army. 


Statement showing the mean temperature, relative humidity, amount of precipitation, and 
number of rainy days for each month of the year 1879 at Portland, Me., Eastport, Me., 
Burlington, Vt., and Boston, Mass., as recorded at the stations of observation of the Signal 
Service, United States Army, at those places. 


[Compiled from the records on file at the Office of the Chief Signal Officer, United States Army, Wash- 


ington, D. C.] 
Portland, Me. Eastport, Me. 
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* This would admit of 49,760 rvots per acre, or with an average of 1 pound for each 
root, a yield of about 22 tons. 
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Statement showing the mean temperature, §c.—Continued. 
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ROBERT CRAIG, 


Ticutenant, A. S. O., and Assistant. 
WAR DEPARTMENT, OFFICE OF CHIEF SIGNAL OFFICER, 


Washington, D. O., February 2, 1880. 


We see here that the meteorological conditions in New England during the past year 
have been eminently favorable to beet-root culture either as regards temperature, the 
number of rainy days, or the amount of precipitation or rainfall. . 

Some complaints have been expressed in the replies to our circulars concerning the 
effect of dry weather during the latter part of August, but the above table shows that 
this was not sufficient to produce any marked reduction in the quantity of the crop. 
And an examination of the records of the averages of meteorological conditions made 
up from those of a series of years show, that for New England they compare more 
closely with those of the beet-growing districts of Europe than for any other section 
of the United States. 

So far as the initial conditions of the culture are concerned, therefore, that is, the 
physical character of the soil and climatic conditions, two great factors upon which 
success in the work depends, the farmers of New England have little to contend 
against. The depth of the surface soil may not be as great as that required by the 
crop, but this will be improved each year that the culture is followed, not only to the 
advantage of the beet crop but to other crops as well. In fact, here as elsewhere, the 
improvement of this culture will react to the advantage of all other cultures accom- 
panying it. 

We would also call attention to the estimates of cost of the different operations of 
culture. In the majority of cases the cost of plowing is estimated at over $4 per acre, 
and in many cases it is even placed at $8 and above. And these are the figures given 
for the first and second plowing of sandy soil or a sandy loam in the spring following 
a plowed crop. They therefore appear entirely too high. Good authorities on the sub- 
ject in New England and in other parts of the United States place the cost of this 
operation below $3, and this might be considered a high average for all soils; and in- 
many sections this is the average contract price for such work. 

Again we find a large number of estimates for cost of planting placed at $4, $5, and 
$6. Others are placed at from 75 cents to $2 per acre. Is it not more probable that 
the latter, all things considered, are nearest the actual cost of the work? Mr. Harris, 
president of the Maine State Board of Agriculture, estimates cost of marking and plant- 
ing at $1 per acre; and Mr. Hays, of Portsmouth, N. H., places cost of planting at 50 
cents per acre. These gentlemen manage extensive farms; they keep close accounts of 
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expenditures and are therefore in position to judge of this and other items of cost in ~ 
the culture. If the estimates found in the replies to our circulars, for the cost of other 
operations involved in the culture are made upon the same basis, in the cases where 
they are very high, such as $7 to $10 per acre for hoeing, for instance, it is easy to be 
seen how, even with the heavy applications of manure that have been made, the fig- 
ures of the estimates given in the last column of our table may frequently be reduced 
to such an extent as to show a handsome balance of profit to the farmer. 

Again, the estimates for the actual value of the stable manure will seem, in very 
many cases, to be abnormal. It is true that if it be necessary to purchase it from the 
stables of the town or village, the prices given, $5 and $6 per cord, are what must be 
paid. But it can scarcely be reasonably asserted that it will cost anything like this 
figure to produce it on the farm, and even half the amount named might be considered 
sufficiently high. 

With the criticisms we have made upon the methods of culture followed, as indi- 
cated in the replies to the questions of our circular, we leave it to the readers of this 
report to make their own estimates of the cost of the various operations involved, and 
we venture the assertion that in almost every case in which an estimate is based upon 
the suggestions we have given and the system of manuring we have recommended, 
the total cost will fall below the amounts of value of crop of the past year as given 
in our table; and, where there is any exception to this fact, the cause thereof may 
generally be traced to some preventable deficiency in the quality of the soil or its 
preparation, the quantity of seed sown, or the operations of culture. 

Another valuable item of profit to be set opposite the account of cost of the various 
operations of culture is to be found in the favorable condition in which these opera- 
tions by their thoroughness leave the soil for subsequent crops. It must also be ob- 
served that an average crop of sugar beets, say 15 tons per acre, will provide for the 
grower a quantity of pulp, resulting from the extraction of sugar, equivalent in feed- 
ing value to something over one ton of good meadow hay, which is about the quantity 
of the average hay crop in New England. 

It will therefore appear that, notwithstanding the many unfortunate results of the 
past year’s experience as to expense, the prospects for the future are by no means dis- 
couraging. At the bottom of Table A we have brought together the figures showing 
the comparative cost of culture of beets, corn, and potatoes. In some cases the figures 
for cost of beets are higher than was reported by the grower, because the latter evi- 
dently omitted to include the cost of the stable manure applied, and this was added in 
making up our estimates.* It is a question whether something should not be added 
to the cost of culture of the other crops also on this account. Yet where we take the 
figures given, that is for the cost of simple cultural operations, it appears that the 
same complaint can be advanced against other crops as against the beet crop, for in 
the large majority of cases the margin for profit is small for all the crops, the princi- 
pal advantage being in favor of potatoes first and then beets. But it remains to be 
seen whether in coming years, with improved methods of culture, this order of things 
will not be subject to change. 

Tuere is still another consideration to which we would call the attention of the 
farmers of Maine on account of the many statements we have received to the effect 
that they could better afford to feed their roots to cattle than to sell them to the sugar 
company at $5 per ton. It is a fact proven by an infinite number of analyses that the 
pulps from the factory are really of almost as great value for feeding as the roots them- 
selves, and the latter can be purchased from the factory at Portland at the compara- 
tively low rate of $1 per ton. How much better, therefore, to make the exchange with 
a clear profit. For the information of the farmers who have been the authors of the 


* Where the farmer footed up the estimates himself, leaving cost of stable manure 
out of account, his figures were accepted and entered into this column; otherwise, the 
cost of stable manure was included at a valuation of $3 or $5 per cord, according to the 
value most frequently given for the locality. 
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complaints, we have collected below a statement showing the comparative composition 
of the different products. 
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Concerning the saccharine value of each crop, which would have been of great value 
for comparison with the yield and the other operations of culture, etc., it was impos- 
sible to get complete information. The farmers had no means for its determination, 
and really little interest in it, and the sugar company made only a limited number of 
tests. In fact, a greater number than they made would have been impracticable, on 
account of the manner in which the roots were received at the works. The average 
value of this year’s crop is given in the following statement received from the com- 
pany: 

‘‘ You ask for information as to the percentage of sugar in each particular lot of beets 
raised for this company. No such analysis has been or could be made. We have re- 
ceived beets from 1,500 farmers delivered at 147 railroad stations as well as at our 
works here in Portland by wagons and vessels. These crops aggregated 9,000 tons. 
We made, perhaps, 100 polarizations during our working season of 75 days, but not 
with reference to any special érop or locality. The average yield was 10 per cent. of 
fillmasse, or to speak more accurately, 93 per cent. of fiillmasse (masse-cuite). The 
beets polarized from 9 to 13 per cent. according to size, quality, etc. We distributed 
two kinds of seed: the German Imperial seed bought from Ferdinand Knauer, of 
Grobers, Prussia, and the Collet rose or red top, bought of Vilmorin & Co., of Paris, 
France. The German or white variety was richer in sugar by 1 per cent. than the 
French or red variety; but the French variety gave somewhat larger crops.” 

Respectfully submitted, 

WM. McMURTRIE. 

Hon. Wo. G. LE Duc, 

Commissioner of Agriculture. 
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POINTS FOR CONSIDERATION WITH REGARD TO THE INTRODUCTION OF 
THE SUGAR-BEET AND THE MANUFACTURE OF BEET-SUGAR IN THE 
NORTHWEST AS COMPARED WITH THE BEET-SUGAR PRODUCING 
COUNTRIES OF EUROPE. 


By J. D. FREDERICKSEN. 


1. Climate.—In Europe the northern part of the temperate zone affords the most 
favorable conditions for the growth of the sugar-beet and the development of a pure 
juice from which the sugar is easily extracted. The northern part of Germany, Prus- 
sian Saxony, Brunswick, and Hanover; Denmark and the southern and middle sections 
of Sweden; Belgium, Holland, the northern departments of France; Bohemia and a 
section in the middle of Russia, all produce beets from which sugar can profitably be 
manufactured. Sections with complete inland climate seem to produce richer sugar- 
beets than those with coast climate. In northern Germany and certain parts of Rus- 
sia and Sweden the beet is generally richer in sugar than in France, Belgium, Hol- 
land, or Denmark, the latter countries being more exposed to the sea. In England, 
where the climate is moist and temperate all the year round, the beets grow bulky 
but poor in sugar, and there the beet-sugar industry has proved a complete failure. 

As to Denmark the climate is not so favorable to the development of sugar in the 
beets as it might be. The spring is rather dry, so that it is hard to get the plants 
started, and the fall is so wet that there is a danger for the beets to set flesh at the 
expense of the quality of the juice. For the same reason the harvestis difficult. Still 
the industry is flourishing, so that the climate may not be called bad. 

The following table shows the average temperature and rainfall at Copenhagen, in 
Denmark, and in Minnesota: 


Minnesota. Denmark. 
Months. 
: Temperature ain 
Temperature., Rain. (S2years). |(44 years). 


a Y SS SSeS —— 
© Fahr. Inches. Fahr. Inches. 

MANIA tatin See fa wis was Hohe eke cucuswsedaes cone 15. 85 . 49 29. 84 1.74 

GIR UAL Vee eerane sb e- boone seca nagenaas sy @-o2-5 5: 2s. 14. 40 1.07 30. 92 1. 52 


Meee eee er eames aT Ee eo eS 23. 66 2. 24 33. 80 1. 56 
ZT sean eae ey eee oe ee ee 37. 52 95 42. 08 1. 46 
tem ERY AS a eee ee ane 62. 24 1. 65 51. 62 1.49 
PURER Pench iat ea one ie Se el le oe 68. 70 11. 67 | 59. 90 2.12 
FL) Jade 32 SSS Ae ee eae ee 74. 72 1. 94 | 63. 14 2.30 
JST hee SS RE REL Ee at Se eae 70. 54 3. 90 62. 24 2.48 
SOARES eet casei ee ce a 60.95 | 5.76 | 56. 12 2.18 
OU Ti sae BS Be ee eee ee 49. 36 3.21 47. 84 2.17 
INGVOIMMBET sean ee does eet? A ee  E 28. 72 1.90 | 38. 84 2. 04 
LOST) a eR PS eS eee eee | 18. 81 .72 33. 80 1. 69 
dry) SS eS eae eo ee ae 43. 62 35. 50 | 45. 84 22.75 


Comparing these figures, it would suggest itself that the excessive rainfall in Min- 
nesota in June might favor the development of the young beets, but at the same time 
make it very troublesome to perform the work of harrowing and hoeing to keep the 
land clean from weeds. The months of August, September, and October also seem 
rather moist, making it possible that too much inorganic matter may enter the juice 
at the time when the beets get ripe. Still, when falling in heavy showers at long 
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intervals, as it probably does in Minnesota, the rain is neither likely to influence the 
beets nor to bother the harvest in the same way as when coming down gradually at 
short intervals. More water will evaporate from the soil, and therefore more rain is 
needed in Minnesota than in Denmark on account of the higher temperature of the 
former. According to another account the fall of rain in Minnesota is as follows: 


Seasons. Minneapolis.| Duluth. Breckinridge. | Pembina. New Ulm. 
SWANLEY Secs =a ea eee cesar 3.105 2. 160 4. 980 2. 750 2, 260 
SOHN sek eee Ss oesSscmedsse 7. 960 6. 480 6. 250 2. 450 6. 300 
DRnmMOere sae osee sneer estan 16. 304 20. 850 14. 150 7. 250 7. 020 
Be so er cote nia sete mic moiniots 5. 108 8. 060 3. 580 6. 910 9. 280 
iAiviasl ess cethoeeg 32, 456 37. 556 28.960 | 19.360 24. 860 


With such extraordinary differences within the same State it would seem likely that 
some sections, at least, may be favored with the proper climate for a successful culti- 
vation of the sugar-beet. The temperature of the summer does not seem excessively 
high, for even far south on the continent of Europe the beet is grown successfully, 
and just in those of the above sections where the beets are richest in sugar the sum- 
mer heat is comparatively high. 

2. Soil_—The proper soil for the sugar-beet is neither too heavy (clayish), nor too 
light (sand), nor containing too much organic matter. A well cultivated, rich, and 
deep soil, that would produce a good crop of barley for malt is well adapted for the 
sugar-beet. New and rich land, that in a crop of cereals would develop the straw at 
the expense of the seed, would make a bulky crop of beets, but they would be poor in: 
sugar and rich in non-sugar, detrimental to the extraction of the former from the juice. 
Land of old cultivation, made rich by continued plowing and manuring, is better than 
newly broken land. Therefore, without knowing from personal experience, one would 
imagine the soil of Illinois to be better adapted to the sugar-beet than that of Minne- 
sota. The land should be well drained, either by nature or by pipes laid deep in the 
ground, allowing no water to remain on the surface at any time. 

The limits for the physical condition of the soil are, however, very wide, for we have 
grown rich sugar-beets on comparatively heavy and on comparatively light soil, the 
former being made porous by deep drainage and intense stirring with steam-plow and 
cultivator. But, whether heavy or light, only land in a state of high cultivation 
could produce beets rich in sugar. * 

3. Labor.—One of the worst drawbacks to the successful introduction of the sugar- 
beet in the Northwest would seem to be the labor question. Even with the advantage 
of the best implements to stir the land, thin and clean the ridges, and gather the crop, 
the hand-labor needed to grow sugar-beets is considerable. Wages being about three 
times as high in the Northwest as in Denmark, this would increase the expenses at a 
great rate. Supposing one hand to be needed for three acres of land for four months, 
about 30 days’ work would be necessary to cultivate one acre. Supposing one acre to 
yield 15 tons of beets or 2,400 pounds of sugar (8 per cent.), 30 days’ work, at $1.50 a 
day, would make $45 an acre, or $3 per ton of beets, or 183 cents per hundredweight of 
sugar, while in Denmark, at 50 cents a day, the labor would only amount to one-third 
of these expenses. And supposing the product could bear such expenses, would it be 
possible to gather a sufficient number of hands so as to grow 1,500 acres of beets within 
the limit for the area of one sugar factory? For it is a deplorable fact that, at the 
present development of the industry, sugar cannot be manufactured from beets on a 
small scale, but must be produced in large establishments which require the raw ma- 
terial from a large number of acres. And, on account of the bulky quality of the 
beets, they cannot bear long transportation, and must therefore be grown within a 
certain comparatively narrow distance from the factory. Again, during the manufac- 
turing season, which only lasts about four or five months, the factory would employ a 
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number of hands who, after all of the beets have been disposed of, would have to look 
for employment elsewhere. While at the time between the clearing of the beet land 
and the harvesting of the beets the regular harvest of the cereals might give employ- 
ment to the beet hands, would the forests of Minnesota or other industry dispose of 
the laboring hands during winter and early spring, until the beet field again might 
need them? Sugar beets should not be attended to only when the other work of the 
farm is done and there is nothing else to do; but should be worked when they need 
working. Without independent labor at the proper time, their cultivation always 
proves a failure. So also should the manufacture of sugar begin when the beets are 
ripe and contain most sugar, and it should be continued energetically as long as any 
beets are left, in order to dispose of the whole crop before too much sugar is lost, for 
every day after the beets are ripe they grow poorefin sugar. Therefore laboring hands 
must be at disposal at any time when they are wanted, independent of other work 
that might need them. 

In the factory, the high rate of labor in the Northwest would add considerably to 
the expenses; while in the beet field where, in Denmark, female hands are employed 
in a great measure, the labor would probably be three times higher in Minnesota than 
in the old country, the manufacturing-labor expenses would, no doubt, be twice as high 
in Minnesota as in Denmark. In the latter country the labor expenses in the factory 
amount to $1.15 per ton of beets or about .72 cent per pound of sugar. 

4, Other expenses.—Quite different is the case with regard to other expenses than 
laboring. The cheapness of the land in the Northwest as compared with rich land in 
the old country will, no doubt, do much towards reducing the expenses of the grow- 
ing of beets in Minnesota. In Denmark the rent for rich land amounts to $7 to $8 
an acre. In Germany as much as $16 per acre is paid yearly for a rentage lasting ten 
or twenty years. In the Northwest, improved land could probably be had for less than 
half the rent in Denmark. 

In the factory coal plays a prominent part among the expenses other than labor. In 
Denmark this item amounts to $1.20 per ton of beets or .75 cent per pound of sugar— 
the price for coal being $6 per ton. This price being reduced to $2 per ton, the expense 
for fuel would be 40 cents per ton of beets or .25 cent per pound of sugar only. 

5. Duty.—In the old country the duty paid to the government by the manufacturers 
makes a heavy reduction of the profit realized by the production. In Germany the 
duty is laid on the beets, being raised gradually from 1836, when it was only ¢ silver 
groschen per hundredweight (11 cents per ton) of beets, to the present time, when it 
amounts to 9 silver groschen per 100 pounds ($4 perton). This is, in a great measure, 
the reason why in Germany the manufacture of beet sugar is developed to such ad- 
mirable perfection as isthe case. The more sugar that could be gained from the beets, 
the less the duty drew on the profit of the manufacturer, for the duty on 1 ton of beets 
remained the same whether 6 or 10 per cent. of sugar were extracted. All the efforts of 
the farmer and the manufacturer had the aim to produce much sugar from a certain 
weight of beets, not to produce much sugar from an acre of land. Therefore the 
quantitative yield of beets was neglected, while beets were produced which yielded 
as much as 10 per cent. of sugar. 

In Sweden the same system is adopted. In Belgium and partly in Holland the duty 
is calculated on the basis of the quantity and richness of the juice extracted from the 
beets. In France and in Denmark the duty is laid on the sugar produced. For this 
reason it is in these countries the aim of the producer to get the largest yield of sugar 
from an acre, only provided that it can be profitably extracted. Therefore the yield 
of beets is larger, but their contents of sugar less than in Germany. In Denmark the 
duty is equal to that on imported sugar, amounting to 2.16 cents per pound of raw 
sugar (below No. 18 Dutch standard) or about $3.45 per ton of beets. The duty in this 
country being about 3.5 cents for average raw sugar, this item would amount to $5.60 
per ton of beets in favor of the manufacturer, provided 8 per cent. of raw sugar can be 
extracted (besides the molasses). 
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Summing up these items, the following figures are arrived at in favor or in disfavor 
of the sugar industry in Minnesota, as compared with Denmark, provided 8 per cent. 
of sugar is realized in both countries: 


Extra expenses in Minne- 


sota. Savings in Minnesota. 


Per ton of | Perpoundof | Per ton of | Per pound of 


beets. sugar. beets. sugar. 
eahor Mihell econ ecee ne sates stocema seamen ee 7 $2001, 900125}... - 3... ose eee 
Pabor im factory: ais ccs eee See aise se cee SSA OM MALE IMT ONO AE Ee Se 
Renin jeepers ate $0 0014 
PROM Sal weteeme ne aw nineein se meee ke 50 
Dittihyascsee Ses. Mee tie See a el es see ag te aS ake 350: 
3 15 197 6 63 ° 414 


Deducting the extra expenses from the savings, we arrive at the following real say- 
ings in favor of Minnesota : 
Ren toner Wecinen oss eee ee ae 4 cae cet 2 oda eeepc Eee $3 48 
Ber pound of sugar. ok haji 2 a ea eee ee eek ee a 2.17 


But the whole calculation depends upon the question, can beets be grown in Min- 
nesota which will yield 8 per cent. of sugar? The most careful study of tables of 
rainfall and temperature, and of analysis of the soil, cannot decide the question. 
The only way is to try. Seed of rich sugar beets should be distributed to intelligent 
farmers throughout the Northwest, accompanied by directions how to grow beets. 
The farmers who undertake to carefully make the experiments should be requested 
to return an average sample of the crop, describing the soil in which the beets are 
grown, and the treatment of it; the fruits which the land bore in previous years; 
the manure, if any, that was used; the time at which the manure and the seed were 
sown, and at which the thinning out, the harrowings and hoeings, and the harvest 
were performed; the yield per acre, &c. The samples should be analyzed, not only 
for sugar (and especially that kind of sugar which would turn the polarized light to 
the right, and which would crystallize), but also for organic and inorganic non-sugar. 
Such a material for one year would already afford valuable suggestions, and, carried 
on for several years, such experiments would justify a decided opinion about the pro- 
priety of the introduction of the industry. To start a large and expensive factory 
without such foundation would be to runa great risk, and to establish small and 
cheap factories would always prove a failure. 

As to the plan for establishing sugar factories, several systems prevail in Europe. 
One is the codperative, very much like the system of cheese factories and creameries 
in certain sections of this country. The farmers in a section intending to establish a 
sugar factory form a joint stock company, and are bound to deliver to the factory the 
beet crop of a certain number of acres for each share in their possession (in Bruns- 
wick generally 8 acres for each share of $100). 

For the last ten years the sugar factories have become very expensive, being profit- 
able only when very large and when furnished with the latest inventions. Therefore, 
the farmers could not afford to build their own factories if it were not for large stock 
companies which undertake to build and furnish factories for the farmers, leaving 
the greater part of the cost at low interest to be paid off gradually, against mortgage 
in the buildings. This plan does not work well in a country where the industry is 
new, and, though it is no doubt best of all, it-cannot be introduced until the beet- 
sugar industry has proved an unquestionable success, and is known to the people as 
a safe thing to invest in. 

Another plan is for a stock company to establish a factory, buying the beets from 
the farmers, and return the refuse (pulp) to be consumed on the land, so as not to 
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exhaust the latter. It is, however, not an easy task to induce the farmers at once to 
grow an area with beets large enough to furnish a factory with sufficient raw mate- 
rial of good quality for a successful starting. It takes time and experience to learn 
how to grow rich sugar beets; the best way to learn it is to get direct interest in the 
profit. Therefore such concerns who build factories, intending to buy the beets in a 
section where the industry is not previously known, are generally forced to grow a 
large portion of the beets themselves, by establishing some kind of bonanza farms, or 
by renting suitable land for the purpose, returning it to the farmers after the crop 
has been gathered. In fact, this is the only way to secure within reasonable time 
enough of good raw material, until, by and by, the farmers are educated for the task. 

In Denmark the beet-sugar industry was introduced in 1873, when it had been 
ascertained by experiments during several years that sufficiently rich sugar beets 
could be grown. Two factories were started, one by an old concern that previously 
commanded the whole sugar refining business of the country, the other by a new 
stock company prominently made up of landed proprietors. The former company 
built a large factory in a fertile section occupied by intelligent farmers, who, it was 
thought, should furnish the beets. The factory was capable of working up 12,500 tons 
of beets a year. The first year only 2,500 tons of poor beets were received, and the 
second year proved but little better. Then the managers were convinced of the neces- 
sity of adding farming to their business, and bought a farm of 300 acres, to manage 
which an expert was engaged. Another year more land was added to the farm, and 
suitable fields were rented for one year and grown with beets by the manufacturers. 
On these lands rich sugar beets were grown. In the mean time the farmers learned 
how to grow the beets, and the quantity received at the factory increased yearly, until 
now sufficient raw material is furnished so as to run the factory profitably. Large 
amounts of money were lost during the first five years. The business seemed con- 
demned to failure, but the managers succeeded in keeping it going until the balance 
turned, and now the factory is flourishing. 

The other company went at once to work and rented for twenty years three large 
farms, of 2,000 acres of land in all, every acre of which was in a state of high cultiva- 
tion and well drained. This land was divided into four fields and sown successively 
with wheat, beets, barley, and clover; so that every fourth year beets were grown on 
the same land. Steam-plows and first class machinery were introduced. The factory 
was built so as to work up 7,500 to 10,000 tons of beets a year. Besides those grown 
on the 500 acres of the company, more beets were grown by the company on land 
rented yearly and being returned to the farmers after use, and as many as possible 
were bought. In this way the company succeeded in gathering 6,000 tons of toler- 
ably rich beets the very first year, sufficient to make a rather successful start. The 
factory being built at a time when all materials were as expensive as ever; the price 
of sugar falling about 30 per cent.; hard competition being brought to bear from the 
sugar refiners; an excessive duty even higher than that on imported sugar* being at 
once enforced as soon as the manufacture was started; and finally entering the time 
of universal financial depression, commanding ingaffieient capital, the company could, 
however, not carry the work through, and failed in 1876. A new company took the 
matter in hand, and carrying on the anes on the same principle as it was hitherto 
managed, have succeded in making it pay well. 

Having passed through extraordinary difficulties, the beet-sugar industry in Den- 
mark is now successful. But though a handsome profit is realized by the manufactur- 
ers, it is nothing compared with the indirect profit which is the result of the improve- 
ment of the land where beets have been grown. The influence on the land of the deep 
and thorough cultivation, and the use of fertilizers, which go hand in hand with the 

* The duty at once laid on the manufacture of beet sugar in Denmark was a few years later acknowl 
edged by the government to be higher than that on imported sugar, and was reduced accordingly. In 


no other country in the world has this industry suffered an immediate imposure of duty, time being 
everywhere else allowed for the industry to develop and acquire stability. 
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growth of the sugar beet, of the beet itself by opening and manuring the soil, and of 
the stable manure which is produced by this system, is simply wonderful. All other 
crops are increased and their quality improved. On such land as would previously 
produce only common barley, a highly praised malting grain is now raised, which 
brings far better price than the old product. Those farmers who at first looked sus- 
Piciously on the new industry are now quite enthusiastic in favor of it, and several 
factories are about to be built this year. 


APPENDIX FF. 


THE PHYSIOLOGICAL FUNCTIONS OF THE NITRATES AND PHOSPHATES 
IN THE SUGAR-BEET. 


The following remarks made by Herr Strohmer, at a late meeting of the Austro- 
Hungarian Association of Sugar Manufacturers, constitute so succinct a resumé of 
the present knowledge of the position and value of the phosphates and nitrates of the 
alkalies in their relation to the physiological functions of the sugar-beet, that we 
consider it of value to transcribe them here in full: 


Among the conditions of the growth of the sugar-beet, nutrition occupies the high- 
est rank. Numerous tests of manures have been made to resolve this question, but in 
spite of the trouble and care bestowed, it has been impossible to deduce from them a 
general rule. From these experiments I may cite those made by Gilbert in later days, 
showing that by the mineral manures alone or with slight doses of nitrogen constant 
crops may be obtained, and that the mode of action of nitrogenous manures is rather 
indirect than direct, and consists in rendering the assimilation of other nutritive ma- 
terials more ready. In general we may say that tests of manures possess a purely 
local value; for one and the same place this may, however, render great service and 
be of the greatest importance. 

The classical work of Hanaman on the soil of the neighborhood of Lobositz gives 
proof of this. But the real question can only be determined by cultural experiments, 
and the true significance of the results deduced by a knowledge of the laws of nutri- 
tion. These laws can be defined only by experiments executed in a truly scientific 
manner and with the aid of chemistry in alliance with physiology. Experiments with 
manures have heretofore been as numerous as the experiments in vegetation, under- 
taken in later years, have been few. The special literature of the subject could not 
have said less of this work. 

It is but afew years since Dr. Kohlrausch and myself published a notice upon 
experiments in nutrition. It followed from them that an augmentation of the con- 
tent of sugar in the beet does not correspond with an increasing manuring with nitrate 
of potash, and that with regard to the total sugar produced in the plants no deter- 
mined relation is attached to increasing doses of nitrate of potash. It is therefore 
probable that potassium and nitric acid paralyze each other in part in their physio- 
logical action in the production of sugar in the beet. The experiments also enable us 
to recognize that in all probability the content of nitric acid in the dry matter of the 
beet is augmented by increasing doses of nitrates. We would not positively declare 
at this time that nitrates interfere with the formation of sugar, because beets which 
we ourselves have procured, though having a normal appearance, showed only 5 to 
10 per cent. of sugar, while the beets of a preceding experiment made at Prilep by Dr. 
Kohlrausch, had always given 10 to 16 per cent. It might therefore happen that the 
lower richness was the consequence of local influences. Hanaman has shown in a 
brilliant work that the Jess free (moins dégagée) situation of a soil has a powerful 
influence upon the quality of the beet. 

In order to clear up this question we made other experiments in 1876 and 1877 with 
nitrate of soda and phosphate of potash. Beets manured with the first fertilizer were 
in both years much less rich in sugar than roots manured with the phosphate. On 
the other hand they showed a higher content of nitric acid and potien with a quo- 
tient of purity much lower than the other roots. «The principle we expressed as 
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probably exact, that is to say, the injurious physiological action of nitrogen and of 
potassium upon the production of sugar in the beet, is therefore confirmed. 

Nor would I omit to state that our test beets were of small size, and as the two 
series of experiments in the two years presented the same results and the same char- 
acters, we may accept as exact the principle in question. 

The growth of the leaves gave place to a striking phenomenon. The beets manured 
with nitrate of soda had more powerful leaves, indicating a large afflux of juice; the 
surface of the leaves was firm and brilliant. The beets manured with phosphate of 
potash, on the other hand, bore leaves which were weaker, languishing and much more 
sensible to the direct solar rays and to heat. 

According to the observations and results of vegetable physiology, it is a fact that 
the production of reserve materials is accomplished in the leaves. The phenomenon 
above mentioned, the rapid yellowing combined with a very prompt change of the 
leaf, in consequence of which the reserves produced in them are more frequently given 
up to the roots, was partly attributed to the higher content of sugar in the beets ma- 
nured with phosphate of potash. The experiments of Deherain have confirmed this 
opinion, that the sugar is produced in the leaf; from this it follows that the richer 
beets are those which have the most leaves. Besides, Sostmann has shown that the 
content of inverted sugar in the juice of the root gradually diminishes, while the 
stem of the leaves and the juice of the leaves themselves still contain it in important 
quantities; but the inverted sugar is in all cases an intermediate product of the trans- 
formation of the starch of the granules of chlorophyle into sugar. 

An interesting observation has been made by Corenwinder: that the saccharine 
content of the beet increases with the importance of the surface of the leaves. In our 
studies the difference in the leaves of each series of experiments led us to make weekly 
measurements of them. We recognized that the beets manured with nitrate of soda 
showed, with regard to their leaf surface, a decided growth in length, while the other 
roots, manured with phosphate of potash, showed in their leafy portions a develop- 
ment in breadth. But the surface of the leaves may be compared with that of an 
ellipse, and as in this surface, the increase of the shorter axis corresponds for the leaf 
to an increase of breadth. Theleaves manured with phosphate should have a greater 


surface of leaves for the production of sugar. The manure of phosphate acts princi- — 


pally upon the development of the leaves of the beet, and in a manner more favorable 
to the formation of sugar. 

In order to determine what réle potash plays in this effect of phosphate of potash, we 
last year made other experiments with this salt and with phosphate of soda. These 
experiments showed that phosphoric acid combined with soda also acted favorably 
upon the production of sugar, but not in as efficacious a manner as when combined with 
potash. In the development of the leaves no striking differences were observed. In 
these later days the question of Chili saltpeter has become (brulante) one difficult to 
treat. Our experiments in nutrition have not been favorable to this fertilizer. The 
experments of Bodenbender have also given the same conclusions, especially with 
regard to the purity of the juice. I would also mention an observation of Vilmorin, 
which has its importance with regard to the prudence which should be observed in 
the use of Chili saltpeter. Vilmorin found that nitrate of soda injured the germina- 
tive faculty of beet seed. 

In the general reunion of the German Association of the past year, Professor 
Maercker supported the use of Chili saltpeter for beets. -In the position in which the 
orator was placed—he spoke especially of the immediate neighborhood of Magdebourg— 
we could scarcely object to his conclusions. The principles of Maercker cannot be 
generalized; he has himself elsewhere admitted this. As the experiments in manuring 
at Eisleben have proven, such a generalization would soon be controverted by practice. 

According to the tests in nutrition thus far worked out, and according to the prac- 
tical experiments made up to this time, the use of Chili saltpeter as manure for the sugar 
beet is, at least from the standpoint of the sugar manufacturer, to be prohibited. In some 
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special cases the moderate and intelligent use of this salt may, however, seem justifiable be- 
cause of its constant indirect action in rendering soluble other nutritive materials. 

Experiments with special manures should always decide this, because our knowledge 
of the soil and of the life of plants will not permit us to give a reply to the question in 
advance. 

Laplace once stated, as the end of chemistry, that this science should teach us to 
know the movements of atoms as astronomy teaches us to recognize the movements of 
the heavenly bodies. Agricultural chemistry shall have accomplished its task only 
when it shall teach all the properties of the soil and all the chemical and physiological 
properties of plants. . 


AIP UP TOWN TD PAL ee. 
METEOROLOGY AND THE GROWTH OF THE BEET. 


By Marie Davy. 
{Journal d’Agriculture Pratique, 1880, I, 539.] 


In ordinary beet-root culture there is no special phase to consider. The plant is 
pulled before it has accomplished its preparation for blooming. The duration of 
growth is therefore limited only by temperature. It is within these conditions that 
we must endeavor to determine what are the climatic influences which modify the 
yield in weight of roots and of sugar. 

With this crop as for the vine, we have but few documents bearing upon it; but we 
find in the Annales Agronomiques of December, 1879, a very important memoir by M. 
Pagnoul, of Arras, which provides means for a primary examination of this great ques- 
tion, and we must applaud the fruitful efforts of the able directors of the agricultural 
stations of France in the scientific paths into which they have entered. The prelim- 
inary examination we shall undertake will doubtless convince them of the necessity 
of conducting meteorological observations alongside their agricultural work instead 
of limiting themselves to those old practices which no longer correspond to the needs 
of science. . 

M. Pagnoul describes in his memoir the demonstrative experiment he made to de- 
termine the influence of light upon the development and the saccharine richness of the 
beet, and he calls attention to those of M. Corenwinder on the same subject. Itis greatly 
to be regretted that he had no means for valuation of the degree of light acting upon 
his crops except the estimation of the proportiun of sky free from clouds; this process 
is absolutely insufficient. We have endeavored to supply these deficiencies by actino- 
metric data collected at Montsouris, but this is only a palliative, the clearness of the 
sky at Arras not being always the same as ati Paris. 

The documents furnished by M. Pagnoul are of two orders. One series relates to 
successive analyses made every ten days in 1879 with samples taken from the same 
plot uniformly planted ; the other series relate to analyses of ten successive crops taken 
from the same field from 1870 to 1879 inclusive. 

A primary point seems to us to follow from this great work. Beets sown April 5 
came up slowly and unevenly. At Paris this month was not dry. From the 5th to 
the 30th March we find 17 days of rain giving 2.59 inches of water. The totai amount 
falling during the month was, it is true, 1.8 inches at Arras; but it was still above the 
average (1.6 inches) of the past ten years. The bad germination of the seed cannot, 
therefore, be attributed either to dryness or to an excess of humidity in themselves. 
The month of April, 1879, was a cold one, especially from the 10th to the 30th. Its 
average temperature was but 45°.6 Fahr., while the average of the last ten years is 
49°.6 Fahr. 

Beet seed is generally sown from the 10th to the 25th of April, during which period 
the average temperature at Paris is 50°.36 Fahr. This period may be advanced and 
in the northern departments sowing is often done, in favorable years, during the last 
fortnight of March. We believe that more inconveniences than advantages result 
from sowing before the average temperature has passed 46°.4. This condition occurs 
at Paris as early as the 28th of March in average years, but it is far from common to 
alj years. 

On the other hand the analysis of M. Pagnoul show that from the 19th to the 25th 
of September, 1879, the weight of the roots and their contents of sugar showed no 
marked variations other than those which may be attributed to inequalities of sam- 
ples, whatever may be the care observed inselectingthem. At the same time, the pro- 
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portion of chlorides, and especially that of nitrates, shows.a marked increase in the 
last twenty days of October. From the 21st of September, 1879, the season became, 
it is true, relatively dry for the year; but rains were not really wanting, either in 
number or in quantity. It therefore becomes a question of temperature. In fact, 
while the average temperature is 60°.4 and 61°.7 for the first two decades of Septem- 
ber, 1879, it fell to 55°.5 for the third and 54°.3, 499.1, 99.5, and 479.48 for the three 
decades of the month of October following. It therefore appears that the beet ceases 
to grow usefully below 55°.4. Itstill takes place, but its reduced assimilation scarcely 
compensates for its proper consumption, and even though a new growth of leaves may 
not intervene to reduce its content of sugar, the weight of salts it contains increases 
to an extent injurious to the extraction of this product. In an average year this 
temperature limit is attained at Paris the 19th of October; the date is advanced or re- 
tarded according to the years and the sections. We think there is no advantage in 
leaving the beet in the ground longer than this, while there are very decided advan- 
tages in advancing the sowing which must follow this culture. Wheat still grows in 
the fall as long as the average temperature does not fall below 43°. 

The successive analyses of M. Pagnoul commenced the 11th of June, 1879. We find 
in the following table a resumé of these analyses made up from one given by this able 


chemist : 
Results of analyses of beets, by M. Pagnoul. 


June— July— August— 
Year 1879. 
11 21 i 11. 21 31 10 20. 30. 
Rain in 10 days. -.......---.- English inches..| 1.29 | 1.45 | 0.71 | 2.20 | 2.28 | 1.02 | 0.31 | 0.94 | 0.71 
Atmospheric heat. -...-- degrees Fahrenheit. .|600. 8 [611.6 |606.2 |568.4 |617.0 |604.4 |642.2 |647.6 | 638.6 
Cloudiness at Arras ..-.......-....-...-.---- 41 30 31 16 26 28 31 43 36 
AGI PAPTIGN ANU es APIS pans cna San ele eminem a vinta s 398 | 479 | 444] 399| 320} 378) 416] 361 373. 
Average weight— 
Ola moots esos. esos te *prams... 1 7 31 | 105 | 220] 346] 486) 666 778 
ENS leaves 25-55 cn cee wes = do... 8 41| 110 | 222] 333] 462| 452] 433 335 
Of sugar per hectare ......- tkilograms.. 2 9 96 | 339] 776 |1, 422 |1, 848 |3, 073 | 3, 543 
(iL SYS Co: Ap Snr gee eee coer eee dozc5: 1 4 15 49 92 | 144) 228] 27 315 
OMT OD mien ns oila\ciale =o = =n aan a 3 d0=-<- 0 2 8 23 36 49 79 66 69 
Relative weights for 1,000 of beets— 
MLO LODE Galas ia sina nn Siem one ona 8,000 |5, 860 |3, 550 |2,110 |1, 510 |1,340 | 930] 650 430 
la? GMD 3 ee se Bose Shes Bere sap ses sreer 30 21 52 54 59 69 63 77 76 
Increase of weight in 10 days— 
PereeeeO OU eee in <a nem we cee caeocete grams. . al 6 24 74| 115) 126} 140; 180 112 
(0,17 Se Ee nS aes ea do tz? 8 33 69} 112] 111] 129} —10|—19; —98 
Of sugar per hectare... ..---- kilograms. - 2 7 87 | 243 | 437 | 646 | 426 /1, 225 461 
O1P SOIR Sel ee eee eere do.--. 1 3 11 34 43 52 84 47 40 
Orit peler ates a sce ce cc cle evens dor; 0 2 6 15 13 13 30 | —13 3 
Septem ber— October— 
Year 1879. 
La 29. 9. 19. 29. 
Arotiiel UGH ae ee ee ee ee as 
ACG RP HelIGINGR Us. «cies cenaecccassoncwdas 
Cloudiness at Arras... 
(CHF aff yep ro dr Ce eee 
Average weight— 
Ona regipe pcos. sn! 
Of its leaves doe: 
Of sugaxsperhectares 2) s22vess es esse eeenten } kilograms. .|4, 320 |4, 655 /4, 691 |5, 068 |4,727 | 5, 002 
Ey Salta te casemate een setea. weloc sees cuee ac ocak do..-.| 366 | 494 | 461] 428] 511 552 
STO es te eS a tc Gioia. aie wis aes. ontichs = cia do.... 86} 111) 107 92 | 146 145 
Relative weights for 1,000 of beets— 
HUGH GO eee ae AG Ser ee SIEM CORED ESOC IEEE GL ceremee 350 | 190) 120] 180 90 120 
oP STRESS RR Oo SP ORCC LE: HCAS EAM CBee SE SPOHEUB OE 82 75 75 81 75 79 
Increase of weight in 10 days— 
SSG PRS S ete Joe ec eee bag icosaeoce «--.grams..| 100] 162 8 0 8| —6 
OierapAd . 8 cc oaSeepecatas tie oJanSemcwaeneeclunt sae do....] —23 |—112 | —74 68 |\— 96 30 
of one per hectare... 6-36 sb es sebastien ee kilograms..}| 786 | 335 36 | 377 |—341 275 
OUR aER ee se 8 wae an as pee eciae meee aa ciinee saa do... 51 | 120 | —53|—28] 78 41 
Opiates tos: ofc So Sananlabesceleniasuacecuee ene. do..- 17 25 | —4|—15 54 0 


*1 gram = 0.022 lbs. t1 kilogram = 2.2 Ibs. 
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The year 1879 was a cold year and one of littlelight. The average temperature from 
June to October, the duration of growth of the beet, was 59°.5 at Paris, while the average 
temperature is 16°.4 in a normal year. At Arras, where the summers are a little cooler 
than at Paris, the average was 59° instead of 59°.5. It should be noted that all 
the late crops were very mediocre if not bad; but in a crop grown upon a well 
Mmanured and deeply plowed field, and where all the plants were well chosen and 
regularly separated, better results are attained than in ordinary culture. On the other 
hand, for comparison it is necessary to take account of the error introduced in the 
estimation of the quantity of the crop from results obtained with isolated samples, 
whatever may have been the care observed in their choice. This rémark is all the 
more appropriate as the growth of the beet approaches completion, because the indi- 
vidual qualities of each root are more marked. 

In 1879 the average weight of roots increased slowly at first, and until July 1 there 
was a period of relatively good moisture, heat, and light, but the plant was still 
slender and its organs of assimilation slightly developed. 

Up to the 20th of July rains became almost continual. The temperature and clear- 
ness fell to a marked extent below their normal value for this season; but the leaf 
still developed very actively; the root enlarged as well as could be desired, and the 
percentage of sugar in the beet increased. This situation continued until July 30, 
though there was considerable diminution of the rainfalls. From July 31 to August 
19 the rains without disappearing became relatively rare. It was this part of the last 
season during which the temperature and clearness more nearly approached the con- 
ditions of an average year. The development of leaves suddenly stopped and even 
became regressive; but this was at the same time the period of most rapid increase of 
the root and of the proportion of sugar it contained. It was about the time when the 
percentage of sugar in the beet attained its maximum. 

If we compare the variations of weight of the roots with the quantity of water which 
fell, we readily recognize that there exists a relation between these two data. The 
variation of weight varies with the humidity of the soil without, however, being pro- 
portionate to it. Temperature acts in the same way. The percentage of sugar in the 
roots, like the weight of the leaves, increases rather in proportion to the degree of clear- 
ness; the coincidence is not always exact, the increase in clearness slightly preceding 
the increase in the proportion of sugar, and corresponding more closely with that 
found in the leaves which elaborate the saccharine materials deposited in the roots. 
It is not, therefore, from excess of water but from default of light and heat that the 
years of rainy summer and autumn are poor years for beets. The consequence of this 
is, that if in dry, hot, and light summers the fields can be irrigated in a suitable man- 
ner, the best conditions for high yield will be realized. Irrigation is undoubtedly not 
everywhere possible; but if growers were thoroughly convinced of its advantages it 
would be adopted at points where it has not yet been practiced. 

There is another question quite as important, that of manures. The experimental 
field of M. Pagnoul was manured in the following proportions referred to the hectare,* 
making a strong manure. 


tKilograms. 
Barn-yard qanues..i. it Sap 0) cee ces ike cae nants cen eciae 6 oes - os an ee 20, 000 
Wroclen Waste 12... -5-s0ce sock ces eee oe eee EEE een ee een 700 
Need-calze een ie Oe ee TR iets uk SN) kee Ss te 1, 000 
Guano si Po eeeee hak ss eee AL SUE SHAS. on wees Cece bese See er eee 300 


The beets were planted at the rate of 6 per superficial meter,{ and the yield per 
hectare was estimated as follows: 


Sugar, per cent ofPects - 004-226 22 22 be2l 2. leit oe soe 7.94 
BY eight of beets. es. | Je! /S ee ce eit ise ese este kilograms... 63, 000 
My ciptit.of puget: be. 2 dU Seda eaewseds . -- 2-2 aeson-e >) ee eee F jean 5, 002 
By cikeht of pailtah dei .- AMY Shes ros eee 08 oe oe De Ags) es 552 
Wheicht of nitwate Jabs 223 ano asic aah aoe 0s ence ease ee ee a dowcsse 145 


* Hectare=2.47 acres. t Kilogram = 2.2 pounds. ¢{ Meter = 39.37 inches. 
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The variety cultivated was a pink beet rather rooty, smooth skin, belonging to the 
ordinary race of the country. The saccharine degree, 7.94, is low for extraction. In 
two other experimental fields, cultivated in beets without interruption for ten years, 
one of the fields receiving no manure, the other receiving each year a complete chem- 
ical manure, the yield for the same year, 1879, was— 


With | Without 
manure. | manure. 


Reet. ORL a se ere as ee ote censor loan aml aon ae = per cent-. 8.3 10.0 
Ment Of DESts NGr NOCtARG = sos eee esas eae ea een ween 3 e-em enn oem ----kilos.-| | 33,000 | — 10, 000 
weirht of sugar per hectares... -------- << 22525-5552 -2 520. o-oo cecenncescens do... 2,739 1, 000 


In these three crops the proportion of sugar increased according as the total product 
decreased, but it always remained low enough. In the manured field it increased to 
13.9 in 1872, with the same common beets of the country, and rose to 16.7 in 1877 with 
an improved beet. 

On the other hand, at Asniéres, and under the influence of sewage water, the beets 
being planted at the rate of 10 per superficial meter, the yield per hectare was 80,000 
kilograms of beets and 4,750 kilograms of sugar after 9 waterings made in July and 
August in new, sandy, and very poor ground. The crop reached 180,000 kilograms 
of roots and 6,640 of sugar in a soil irrigated during ten years and until the end of 
the season. These figures would at first seem to justify the sugar industry when it 
protests against the tendencies of the culture to push toward a general product by 
means of manures to the detriment of the industrial yield. Both interests may, how- 
ever, be conciliated within the limits of reasonable conditions. 

The sugar-producing power of a given surface of leaves is not undefined ; it depends 
upon the degree of aptitude acquired by a chosen variety of beets and, undoubtedly, 
also upon the meteorological and other conditions which have presided at the forma- 
tion of the seed employed. It also depends upon the temperature and clearness of the 
period of vegetation of the plants issuing from a given seed. If water and manure 
stimulate the development of the root in an exaggerated degree, as compared with the 
power of the leaves, the weight of sugar amassed in the root may increase, but it will 
increase in a much lower proportion than the total weight, and the saccharine content 
will diminish to an extent injurious to the extraction. There are, therefore, rules to 
be fixed either for the better preparation of the seed or for the culture of the products 
of this seed’for the best interests of the two parties concerned. These rules are begin- 
ning to be determined by the labors of Messrs. Ladureau, Pagnoul, Corenwinder, 
Dehérain, but there still remain several questions to be cleared up. 

It seems to be thoroughly demonstrated that sugar is primarily elaborated in the 
leaves under the influence of light. Outside the variety chosen, and which should be 
the best that can practically be procured, the greatest possible surface of leaves 
should be exposed to luminous action. Every ray of light which strikes the soil with- 
out being intercepted by a leafis a lostforce. Besides this, it produces a direct evapora- 
tion from the earth of a quantity of water not passing through the plant, and isa new 
source of loss to the latter, without the elevation of temperature that may be attributed 
to this nudity of soil being able to compensate for the assimilating surface which must 
result from it. Bare spaces in the beet field in good condition should be carefully 
avoided by regular planting with a separation proportional to the development to be 
taken by the variety to be cultivated. ; 

Concerning water and manure, the experiments made at Asniéres may furnish in- 
formation that may be usefully added to that furnished by the agricultural schools or 
stations. It may be referred to three types. The first plot of land was submitted to 
no irrigation, but it had been manured in previous years by the solid deposits in the 
irrigation trenches from the sewage waters; the plantation was made at the rate of 10 
to the superficial] meter. A second parcel composed of new and very poor ground 
received 12 waterings with sewage waters from May 28 to August 28. 
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A third parcel submitted to irrigation for ten years was watered in 1879 until the 
time of harvesting. Samples of beets were also taken from the plain of Montrouge, 
the soil of which had been manured with night-soil and belonged to the dairymen of 
Paris. Here beets were irregularly planted. 

The first series of analyses made August 8, 1879, gave the following results: 


Weight of ia at Pot | Total sugar, 
a dade juice. crams 


Montrouge: 
ChamprHOberbjen~-e rasss so sceaes oace sea ae ea eee 0. 342 7. 27 24.8 
Cham prAwyray fener atene sass pee nese ae seeeene see oases 0. 460 6. 67 30.7 
Asniéres: 
Plot not watered sasesee se eae cock oe et ee Clete eee 0. 508 5. 30 B1.7 
Plot Wwaterine s\n nano a asset ina ees Societe neces 1. 035 6.59 68. 2 


The second series of analyses, made August 28, 1879, gave very different results: 


. Sugar, per 
Weight of y Total sugar, 
root. beet of grams. ; 


Asniéres : 
Plot ENoOt Watered ss. s< ccc co ccucwes ds sascscuscccsessaccener 1. 056 3. 68 38. 9 
Plot MA 2iwaterings)>.cecssece= esas cece ae onsen ce eee sete 1. 562 4. 53 69.7 


After August 28, watering having been suspended on plot 2, the proportion of sugar 
rose, between August 28 to October 3, from 4.53 to 6.59; and, according to the analyses 
of M. Pagnoul, we should think that this increase is produced during the month of 
September. On the contrary, the development of the beets seems to have been entirely 
suspended after the close of the irrigation. In plot No. 3, where irrigation was carried 
on until the end of the season, the roots continued to enlarge, and on October 5, 
the time of harvesting, their total weight was estimated at 180,000 kilograms per 
hectare. But the sugar increased much less rapidly, its proportion continued to 
diminish and fell from 4.53, August 28, to 4.10, October 5. 

An excess of nitrogenous manure, with or without watering, though favorable to 
the absolute weight of the crop intended for cattle food, is therefore unfavorable to 
the industrial employment of the plant and may render it unfit for the extraction of 
sugar. But its unfavorable action does not remain the same throughout the entire 
period of vegetation. It is in the second half of the season that it is most marked. 
In the first part, on the contrary, it is important that vegetation have the greatest 
possible activity, since then it bears principally upon the leaf, and this latter should: 
be largely developed in order to most efficiently perform its functions. So animal 
manures should be incorporated in the earth in the preceding fall; chemical manures, 
which are rapidly assimilated, may be applied shortly before or a little after sowing 
or planting, but it is of no advantage to renew the application during the course of the- 
season. Thisis shown in the theory and verified by the experiments of MM. Ladureau, 
Corenwinder, Deherain, and others. The sameis true for irrigation with sewage water - 
or even with pure water where this is possible. The first are useful and may be 
abundant during the first months, but they should be very moderate during the later 
ones if forage beets are not to be exclusively produced. 

We shall ultimately examine in a meteorological point of view the results of beet-- 
root culture during the past ten years. 
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